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Mold Intricate Gray-lron Castings 


Methods Used for Molding Gas-Meter Castings and Automobile Parts Such as 


Flywheels, Transmission Housings and Piston Rings, Are Described 
—Same Interest Operates Three Foundries 


BY H. E. DILLER 





UPOLA operation, with one layer of coke, offers a means of melt position and get satisfactory esults 
small charge tollowing an- ing in the same heat more than one However, the success of the process is 
other, each containing all the mixture of metal Many foundries dependent upon careful planning and 
ingredients of the mixture take advantage of this to make cast close attention Unavoidably, the ladle 
and separated from the other by a_ ings requiring metal of different com of iron containing the last of one 











G. 1—THE POCKET OF SAND IN THE COPE FOR A TRUCK RADIATOR CASTING IS TOO DEEP TO BE MADE FROM 
GREEN SAND SO A DRY-SAND CORE IS USED 
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mixture will also receive some of the 
next iron, and so molds which do 
not require a metal of an exact com- 
position must be provided for this 
metal, or the whole ladle of iron 


must be poured into pigs. Too, close 


calculation must be made to determine 


the dividing line between the different 
mixtures so that the cupola tender 
will know when the last iron of one 
mixture has been melted and_ the 
iron troi the next mixture comes 
Even att t metal has been poured 
FIG. 2—BELOW—CHAP 

LETS sSETWEEN THE 

CORE SECTIONS DE 

rTERMINE THE THICK 

NESS OF METAL IN 

THE WEBS FIG. 3— 
ABOVE—THE COPI 

MOLD FOR A GAS ME 

TER IS MADE ON AN 

ELECTRIC JOLT MA 

CHINE 

i] 


A 


bs 
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* 
and is in the casting, care must be 
exercised to keep separate the sprue 
from the several mixtures. so. that 
the composition of the mixtures in 


which the sprue is used may be ac- 


curately controlled 

Confronted with the problem of tak- 
ing on work which would require a 
metal of a slightly different composi- 
tion from that which was being cast 
in its foundry, the management of 


the Standard Foundry Co., Buffalo, 
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lecided it would be the better plan Figs. 8 and 9 The drag, Fig. 8, is 
» start a new shop and acquired made on a 16-inch hand rollover ma- 
‘ontrol of the North Buffalo Hard- chine manufactured by Henry E. 
ware Foundry, situated on land adjoin- Pridmore, Chicago. The core, which 
ing the plant of the parent company. the molder is holding in his hand, 
Later, control was secured of the is set in the pattern with the flat side 


Frontier Iron Works, about two miles up and the ring chill with a cross 




















from the other two shops. section approximately l-inch square 
[The Standard Foundry Co. was encircles the base of the core. The 
started as a partnership and has re- portion of the core which forms the 
mained so, but when the other two four gates leading into the hub of the 
foundries were secured by the part- wheel is placed directly beneath the 
ners, W A. Griffin and E. B. Mec- down gate cut in the cop The 
oe 
\ ; ~~ 
pee x 
f 
¥v & 
J i 
‘ 
\or 
Kenna, stock companies were chill acts as a densener. The high 


formed in each case, Mr. Griffin. silicon content of the metal prevents 
becoming president and Mr. Mc- the chill from causing the iron to 
Kenna vice president of the whiten and become glass-hard. How- 
North Buffalo Hardware Foundry ever, the chills did have a_ strong 
and holding similar positions with hardening effect until they were an 
the Frontier Iron Works. The nealed at a red heat and cooled slow 
Frontier Iron Works confines its ly. After this anneal the action of the 
production largely to automobile chill was not as strong as when it 
cylinders, pistons, cylinder heads Was used as Cast 

and other castings of this type, 


: é Steel ij | ISHS Employed 
which require comparativey low 


phosphorus iron with approxi- The cope, which is made on a 15- 
mately 2.0 per cent silicon. The inch round pattern-draw machine also 

two other foundries, to the oper- built by Pridmore, is shown in Fig 

of which this article is con- ?: [he pouring basin is _ indicated 

fined, melt an iron with ap- in the cope with the down-gate in 
proximately 0.6 per cent phos- the center The pattern, forming 

is and do not make any the basin and down gate, is shown 
semisteel, as is the case with on the ‘box containing the parting, 

ofa. Frontier I: Works. The 2t the left. Before starting to ram, 
Standard Foundry Co melts an the .cope the basin pattern is set 
iron wit near 2.50 per cent silicon On the pattern plate, resting on the 
is it can produce. This is used for Gown gate at one end and a nail at 
automobile flywheels, crankcases and the other end. (he flasks used are 
castings of a similar weicht and thick- JS-inch steel flasks with a 3-inch drag 
ness. A higher silicon iron averaging 4"d a 4-inch cope. With few exceptions 
200 per cent silicon is melted in the T° ind or rectangular steel flasks aré 


North Buffalo Hardware Foundry, and sed for all molding. 
is cast into the smaller castings such Castings made in the North Buffalo 
Foundry are more intricate than the 
A typical job made in the Standard flywheel, one of the most complex 


is manifolds, gas meters, etc. 


plant is the flywheel illustrated in of these being a gas-meter frame. The 
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section of metal in this frame ranges 
from 1/10 to ‘%-inch thick and two 
small cores forming passages in the 
center complicate the molding. The 
drag is made on an electric-jolt, hand- 
rollover machine made by Henry E 
Pridmore Fig. 3 shows the machine 
after the -mold has been made and 
rolled over. The molder stands in 
front of it for jolting, controlling this 
ction with the lever A. \fter the 
1 } 


has been the 


placed on 











and 
the 


the molder aside 

the flask 

illustration. 
The 


niay be 


mold, steps 


rolls over as shown in 
assembled core 


left in Fig. 3. 


drag with the 


seen to the 


The core is complicated and is assem- 
led as shown in Fig. 2. The two 
cores A are set in the center and 
held apart with chaplets. The upper 
section is set on chaplets and chaplets 
also are put between it and the sec- 
tion at the side of it. The molder 


is shown putting this section on the 


core, resting it on chaplets and the 
core print of the upper one of the 
center cores. Thus a thin section of 
metal is formed between the heavy 
sections of core and around the two 
small cores. 
Pour Two Up 

The cope is made on an electric 


jolt machine with a stripping plate, 
and has a pattern similar to the 
drag pattern. A down-gate is formed 
in each of the two front corners and 
metal is carried to the casting by 
finger gates at the parting line. The 
flask is 12 x 19 inches with the cope 
ind drag both 6 inches deep. Three 
men work on the job; one on the 
drag; one on the cope, and one as- 
sembling cores. These three _ pro- 
duce 130 to 140 molds a day. The 
job is made somewhat more difficult 


by the fact that the casting must re- 
tain gas and cannot be porous. How- 
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ever, little trouble is caused by leaky 
castings even though a 3 per cent 
silicon iron with 0.6 per cent phos- 
phorus is used. 

Mold for a body casting of a gas 


meter of a different design is shown 
Figs. 4 5 rhe 


may e noted trom 


and casting, as 


Fig. 5, is almost 


spherical with four large openings. 


The pattern also acts as a corebox 
Half of the green-sand core is made 
in the drag pattern and half in the 


Fig. 4, 
the 
bench to the right, ready’ to be filled 


drag 


the 
coremaker’s 


cope pattern. In 


pattern is shown on 


After it is filled and the sand struck 
off, it is carried to the molding ma- 
chine which has a base swinging on 
hinges as indicated at A, Fig. 4, which 


pattern on the machin 


bac k to 


show S a cope 


This base is swung the pat 
attac! 


base is 


tern which is 1ed to it by guid 


lhe 
position and the flask is put on 


into 
After 
struck 


pins then swung 


hand rammed and 
flask and pattern are raised 
ver as shown in F 4. TI 


ible rv 


the flask is 
off, both 


- thy lk 


two sets of lift 


poss 


connected with 
flask 


The 
| 


such heights 


ing fingers 


differently 


adjusted leverag« and pat- 
that 


be- 


tern are raised to 
the 


tween the 


has sufficient room 
flask 
move the pattern, 
the 


which 


molder 


and the core to re- 


small dry-sand 
the cast- 


three 
form 


For drag, 


cores ports in 
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ing are inserted before the flask is 
lowered down upon the core With 
the cope the flask is dropped on the 
core as soon is the pattern S T¢- 
moved Che three raised convex se 
ym the dr ig ind the cope rest ) 
the core, thus g the « 

I ts proper po I Atter the mold 
has been set over the core, a bottom 
board is placed « t drag section 
nd the wl o} 1S swWV phy JACK to i 


FIG. 4—ABOVE—THE PATTERN ALSO 
SERVES AS A COREBOX FOR rHE 
GREEN-SAND CORE FIG. 5—BELOW— 


THE MOLD SECTIONS ARE PLACED 
VERTICALLY UPON A FRAME UNTIL 
CLOSED, TO PREVENT THE CORE 


FROM FALLING OUT 








vertical position by the swing base of 


the molding machine lhe molder can 


then lift the flask with the core in 
t and carries it to a form, Fig. 5. 
which holds it in a vertical position 
until the cope is ready. The mold is 
then closed and the form rolled over 
when the entire mold on the bottom 
} 


board is picked up by two men and re- 


moved to the floor: The molds are 
poured through two down gates each 
of which connects with the casting in 
the an me of bens f +] 
he cope at the t one of the openings 
f the cast! hy i ndicat 1 at b Fig 4 
Flasks of Special Design 
The flasks, as may be noted, are of 
a special design to suit the casting 


and made of cast 


are iron. The mold- 
ing machine also was designed espe 
cially for this work by the North 
Buffalo Foundry company. 


Lighter automobile castings also are 


made in this foundry. An example of 








FIG. 6—AFTER WIRES ARE PLACED IN 
HOLES THROUGH THE CORES THE LATTER 
ARE FILLED WITH PLASTER-OF-PARIS TO 
HOLD THE SECTIONS TOGETHER FIG. 7— 
MOLDS FOR AN AUTOMOBILE TRANS- 
MISSION HOUSING 
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core work is a small trans- 


housing \ 


these molds with the two 


portion ol a 
floor o1 
molding machines 1s 
Che mold is made 1 a 15 x 17 
flask 

lrag mold are deep, mut ol plain dk 


nches 


love r ma- 


hine built by Henry E. Pridmore, and 
the COM which s 0O ches deep Is 
nolded in al 10 machine manu 
i( red by le Arcade Mig 
lfreeport, ill 

The man core s made in thre 
sections This is illustrated in Fig 
» which shows the heavy section tn 


lighter section lying 
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ly together and the pieces of meta 
strips which had been placed betwee! 
the pp two cores to keep ther 
par re removed Lead former 
was ¢ voved w plaster t-p 
\ s S¢ Dut his ( is i 
nelted iiled to d the cores 
1 ] 
lwo coremak s proauc I 
‘ rs K s 
1 s recs i S \ 
( 1 ‘ 
130 i | cf « i 1 
y ; ! it 
] ‘ : ’ nT ] t 
\ in 5 eq ed 
( + ewa for cet 
I ( \ ( Is Set l fla 
( ( s placed nd it 1 the drag 





and on a 


mwwer core at the one end 


lo-inch piece of metal placed be 





veen the cores near the other end 


\fter a number of cores are assemb!] 


ey are weighted down and fastened 


wether in the following manner 


\ wire is dropped in each of the 
vo holes in the end of the core ex- 
nding through the three sections, 


poured in to 
this 


en plaster-of-paris is 
ll the When 


rves to the 


holes. hardens it 


hold three cores firm- 





d ot molding is illustrated in the pro- 
uction of a radiator-frame casting fora 

truck. This is made a hand-ram power 
sllover machine It by Henry E. Prod 

The flask is 12 x 24 inches and the 

drag is 9 inches deep. The casting 
1 Fig. 9 shows the drag side and 
he pattern B the cope side The 
3%-inch pocket of sand hanging un- 
supported in the cope to form the 


that it is considered 


make 


heavy 


ribs is SO 


impractical to the cope in green 


= d i d a @Grvy-s cd ( S : | " 
Fig. 1, the mold s icing 
( e on a I \t t ( ( 
sei, a 1 4 ) ‘ 
t lt ' 
«lf > i 
Oss 1 er 














FIG. 8—THE DRAG FOR AN AUTO. 
MOBILE FLYWHEEL IS MADE ON A 
HAND ROLL-OVER MACHINE—CHILLS 
CLOSE THE GRAIN OF THE METAI 


IN THE HUB FIG 9—-THE COPE 
MOLD IS SIMPLE—NOTE THE POUR- 
ING BASIN WITH THE DOWN-GATE 
TO THE HUB OF THE WHEEL 
close to the drag Sand ilsoO 1 
d around the core to prevent 
outs, and a pouring (basin with a 
sirainel cate cor > p aced at the 
highest part of the mold. Strainer 
gates ire used by he company on 
practically all the molds made hese 
are the usual strainer cores consisting 
of flat round dry-sand_ disks’ with 
holes varying from 3/16 to %-inch in 
diameter according to the mold upon 
which the core is to be used. This 


50 


radiator frame casting must be poured 
quickly as the distance of flow of the 


metal is long and the different se 


tions and ribs are only from 3/16 to 
inch thick, so 44-inch holes are used 
tne Strainer core | Oo moiders 
l Ip work on th job a 
) ip 120 1 s a day 
| ytV ( Ss ted Ss ] ) 
the production of individua 
ton nes for automobiles hese 
nade oO natch plates ISUALL' 
] ( 1 gate and two gates ) i 
] send re ) the S t 
ly ) O the plates ( ) 
n | 10 and illustrate the meth 
' A pad is placed on the cops 
( the cen oO r 
ute issist e mold t 
t asin 
| I Ids \ cn ire 10 x ls i 
I a Oo i pia sque ic] 
| ] hie COpe ind d cy S l ‘ 
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Molding Machines Used in the Two Foundries 














H EB. } H I 1 ré ver 
lay y 
i r 
it Ss ng ite 
Ha s g plat 
Sa Ss 
H " 
\ { S € S 
() { 
sq Ss, stripy I 
i \l ( 
ri 1 re ver 
~ S x 4 
( \ striy g plate 
\ " 
? es l \ \ "4 Sta 
1 ‘ m 220) ls ( gates ) . 
oh tl d t dad preve s i il 
a ] t « ) t ° < ) r¢ 
O)s< \lig ( | ( ( ( 
240) S t ( \\ 
ling 
s I Ss ! " ‘ ‘ 4 
tT ) ( tT ) 
He 
i g as S dill 
7 sat 
S F t 
oh to ! i t Sid d 
Nn st be tiit d i e tie 
Se fills In this way t 
> 
l 17cs Ot ( 4 ncn ser S 
, : : | [ ympany ex mented 
FIG. 11—MET : 
AL IS CARRIED With molding, but concluded 
TO THEFLOORS th, expense necessary to rig opt 
ON THE TROL. {, s type of molding was t 
LEY SYSTEM 
“ rante Anothe stand the co 
pany has taken in regard to piston 
ings is to insist that all inspection be 
done at its foundry and no rings be 
rejected after they are shipped. This 























FIG. 10—ABOVE—PATTERN 
PLATES FOR AUTOMOBILE 
PISTON-RING CASTING S— 
NOTE THE METHOD OF GAT- 
ING THE CASTINGS 








was determined upon because in the 


past rejections were made at the fac- 
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tory of the purchaser which did not 


and it was impossible to 


seem just, 
determine the cost of a job at tl 
time it was made 


jections were 


From the descrip ( th few 
lds which ir¢ I yned l his 
irticle it may be se¢ that a number 
rf lifferent types of Iding ma 

nes ire us¢ \ t! ) i 
es The list given in the accom 
ying ible shows the mber ot 
machines ised yy the companies 
ranging fro1 the plain squeezers to 
ja im, air-rollover machines, and 

ig 163 I 
ip { 

| yoth foundries, stock is taken to 
he charging floor 1 buggies by an 
elevato ind charged by hand. Only 
Pig 1ror ind the home scrap con- 
sisting ol sprue and dk ctive cas 
es are used in the mixture Phe 
ount or §& D in i charge 1s so 
roportioned that it is used as made 


without a large accumulation piling 


up at any time. The cupolas are placed 
r ¢ a eacn ry 
e Standard foundry is equipped 
+4) . “17 ] ] ] a2 } 
\V 1 one cupola ll i to . inches 


diameter, made by the Whiting 


Harvey, Ill A 


is lined to 63 


inside 


second cupola 


Corp., 


inches inside diameter 


Charges of 3000 pounds are used on 


each cupola. The 60-foot center bay 


is 180 feet long is 


10-ton built 


of the shop, which 


equipped with a crane 


by the Niles Tool Works Co., Hamil- 
ton, O. This crane carries the molten 


shop over 
and the 
two 40-foot side bays is covered with 


metal the full length of the 


the center bay every floor in 
an I-beam crane carrying a 500-pound 
ladle. 


lhe 


ioubile, 


fitted with a 


oven, eacn com 


coreroom 1S 
rack-type 
which is 6 x 6 x 22 
this 


ment ol 
Ear h 
the 
flr 


fired at 
24-inch 


32-incl 


section of oven 1s 
and a 16 x 


the 24 x 


end with coke 


extends from 
the entire 


firebox through the center 


length In addition to this double 
t corcroom is provided wit 
three others, all of the car type. The 


»? 


ne which is 22 x 26 x 7 feet high 


s used to dry molds The two other 
vens are 14 x 20 and 12 x 20 feet 
espectively All the ovens were built 
\ tine ( pany and i coke fired 
battery truck built by the Lewis 
epard Co., Boston is used to handle 

racks al | to ca \ tn cores t 


1 
ectively ine two cupolas, the o 
] ] 1 , 
l 1 to 42 int S side diameter ar 
eA 
t otne to o* es are located near 
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‘ ‘ * . 
the nd of the shops. Stock Is Ca ried 
» the charging platform in a similar 
+h . + handled 3 
inner ft the way it s ! ldle< 
e Standard foundry. The charg 
( sists ) ome Ss ip 
1000 S to t r¢ t 
{) ) ) S T 
1 
tne ( n tne irger one The 
1 ' : 
s ( 1 to the molds in 500 
yur ad “4 tT ( oO roievs o 
t I monorail sys 
? | exte as » « side ¢ the 
‘ 
S ) ( t ot A view oO 
r } ' 
( ‘ i cupolas 
] 1 1 
» I cy 1] | i¢ i dl 18 
, 
i »y i VOR 1 d S ( 
tne WOrkK in wh Sui S 
‘ p It le t t o di 
inothe M 1 CiOSs 2 
t st ) t cupola < sp 
. 2 
1 sw £ c sp .s S ee! 
| ( ‘ Ll ¢ the spout 
, 1 4 
s yy the cupola tender op 
é t C < Ss ( 1d S taKkel 
\ ther S De 9 yroug 
t spout I a )1 quires 
‘ { l poc N I t 
é ( the spout 1s large enougn t 
no meta W ch collects Dé 
, ; ' ‘ 1 } 
( ¢ s ( D tiite DaCK 


\ double, rack-type, core oven sim: 
r to the or n the Standard found 
\ s used to bake the larger cores 
ry smaller cores are baked in two 
drawet type coke-fired ovens 

Night gangs in both foundries dump 
the molds, carry the castings to the 
cleaning room and cut the sand for 


the molders Sand-cutting machines 
built by the American Foundry Equi 


New York, are used to 








yrepare the sand The castings are 
hauled on cars pulled by a gasoline 
tracto uilt by the Clark Tructrac 
to Co Buchanan, Mich his also 
serves to haul the stock to the cupolas 
and to clear iway tne refuse A 42 
toot portale bucket conveyor also 
serves to handle coke nd sand 1 th 
stock vard d to convey coke to the 
cupola charging platforn 
Rernad I — Mas _ 5 
BY ‘eS aa 8" , Lc ‘eT i rOUDIC 
By H. E. Diller 
(/Ues We mak gray-iron cast 
ings, having to use 1 irnt grate 
bars ar ste S g with the 
reguiar scrap and jf ro! (Any sug 
gestions you would give us as a good 
compositi na ery istings will 
e fully appreciated 
} e? g composition for 
\ astings Ss 1 contain 1.50 
to 2.50 cent s 1, dep yr upon 
t st I f the casting A casting 
vit LV S is would have the 
low s Sul r should be kept 
below 0.12 r cent If it goes higher 


than this the addition of 3 to 4 pounds 





5] 
€a-sized, ov I t i nanga- 
nese to 1000 pounds f iron in the 
ladle would be I is tance in soften- 
ng the W . . as 
I ospnho S \ 03 O8 
al Q 0.4 
UY per cel 


S¢ ip ] ] me 
diately on t p t , 
chargé Howev t 7 ild not 

\ \ a u al irs 
sp ally f é idly 
ont This s oxidized 

‘ ] ; i i 5 well 

s iving a tet e ti ron 
\ Bes 5 ige t 
te vr 
t t Slag he) il l et 
t ) edu | { . 2 l 
WOSTL ACC 4 
. 7 
icy 
[he National A t Cost 
Accountants has re t i 
( ve 1 CW Ch Oo! t i 
tics S national ea ] mem 
ers ract i < [ 
, idditio to some ( 1, Mexic 
d | 1royx 
Lo« il chapters hav been established 
most of the principal cities of the 
United States Phe chapter meet 
monthly to hear variou messages by 
reputable cost authorities on cost and 


McLeod, 130 
New York, is 


agent 


accounting problem S. ( 
West 
the 


Forty second stre¢ a 


national secretary and business 


‘ el Re a aT Y Yr 
re T.6 - sp > | 
Cya niding Malleable 

» 


fl l ’ 
VUuestion—l| wo e t \ \ 
to case harden malleable iro1 
Answe) Malleable iron nnot be ase 
hardened in the general epted meat 
ing of the tern LUS¢ tii 
ore o! the cast co! l ign 
imount oOo! Cart on ! I ? 
\ 1 would be « d l 
n the i ( ( | 
lougn to abs ! ( LS¢ 
d nin mix ] ed 
> wt l iT ve i 
n Case 
Ma Ca } ect 
yaniding ! 1s y 
very thin i I 
( ited t 1use the 
a oo . inid ‘ , ’ i 
1 the s red Lhe 
stings Ssnou t | nt 
lacks l t a 
ll red \ i i to 
» not the Ca { t ma 
ibil is taken 
¢ the vater 





wn 


bho 
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Apply Metallography to Gray l[ron- 


Methods of Making Photomicrographs Are Described, Including Sampling, 


Polishing, Etching and Photographing, and Means Are Shown 
for Identifying the Different Structures 


ETALLIC 
method of testing and investi- 
gating 

There is 


microscopy as a 


has grown rapidly 


reason to believe 


that the applications of the metal- 
lurgical microscope will be greatly ex- 
tended in the future. The basis for 
this belief lies in the fact that the 
microscope reveals much concerning 
the actual structure of metals. Most 
of the industrially important prop- 
erties are directly related to this 


structural or proximate composition. 


Chemical analysis shows only the ul- 
timate composition. Physical _ tests, 
while of great value, do not often 


duplicate the conditions which obtain 


in practice. The tools, microscope, an- 


alysis, and physical test help in ob- 


taining an accurate understanding of 


the various flaws to which metals are 
subject and to find methods for pro- 
ducing better materials 

The gray-iron industry was firmly 
established long before present steel 


cesses came into 


manufacturing = pr 


yrominence, One of the results” of 
I 


prior establishment has been that the 


iron founder has been much _ slower 


than the 
tific methods, either in every day work 


steelmaker to utilize scien- 


Or in research. Partly because of 
this and partly because the metallog- 
raphy of gray iron is so complex, 


metallic microscopy has not as_ yet 


found extended application in the grey 


iron industry. 


Prof. H. M. 
his book “Metallography of Steel and 


Howe, in the preface of 


Cast Iron”, states that in his opinion 
metallography seems to hold out even 
greater promise to the iron founder 


than to the steelmaker, and that th 


intelligent application of metallogra 


phy may succeed in improving the 
properties of cast iron to such a de- 
gree as to broaden its application 
greatly Study of the facts leads to 
the belief that this statement is con- 
servative and logical 
Methods of Photomicro raphy 

Sampling—The first step in all test- 


ing work is to obtain a sample which 
is representative of the object or ob- 


jects to be tested. In gray iron work 
The author is chemical engineer, the Niles 
Tool Works Co., Hamilton, O. 


BY J. W. BOLTON 


the structures vary somewhat, accord- 


the part of the casting ex- 


Sometimes it 1s 


ing to 
amined. desired to 


examine an inclusion or a hard spot 


The 


choosing a 


operator must use judgment in 


characteristic sample. 


the sam 


the 


sufficient 


Sam ple If 


size, it is 


Preparing 


ple is of conven- 


ient to prepare a plane face on a 





"Mapas iron with its larger per- 

centages of silicon, sulphur, 
phosphorus, manganese and car- 
bon which can exist im many forms 


and combinations is a complex metal 
Its properties can determined 
and the 


found to Dc 


not be 


by chemical analysis alone 


microscope has been 











a valuable aid wm the study of the 
character of the metal. This series 
of two articles by Mr. Bolton is 
pre scnicd & h Ale cect ft direct- 
mg more jeneral erest to thi 
possibilities of the microscopic stud 
of cast two md iw not meant for 
a thorough technical treatise on th 
sul 4 
surface grinder. If the microscope is 


inverted type, two parallel 


plane faces should be made. If the 


small or irregular it may be 


piece is 
some low melting 


Woods 


specimen 


fused into point 


illoy, such as metal, or held 


by a magnetic holder. 


If the sample has been prepared 


with the surface grinder, it is put 


on fairly coarse emery paper, Or on 


a medium aloxite or carborundum 


wheel It is then ground on finer 
and finer abrasives down to the equiv- 
alent of the 00 or 000 Hubert emery 
papers The specimen must not be 
pressed hard against the grinding m« 
dium On each change of abrasive it 
is ground in a_ direction at right 
angles to that preceding until all the 
marks left by the preceding abras 


ives are obliterated. Polishing is don 


on a heavy closely woven cloth, such 
as broadcloth, by means of a mixture 
of polishing powder and water. The 


cloth is mounted on a disc revolving in 


a horizontal plane. If it is not de 


sired to examine the extreme edges 


of the specimen, they may be beveled 
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off with a file ‘his prevents tearing 
the polishing cloth 
For cast iron at magnifications up 


to 200, the writer has found tripoli 
powder, with enough water to allow 
it to flow freely, a satisfactory polish- 
ing agent Six-hour alumina is good 
For higher magnifications twelve-hour 
alumina and jewelers rouge give good 
results Polishing should always be 
done with specimen held lightly against 


little needed 


disc. \ 
to bring 


the practice 1s 
. 


flake 


polished sec 


the graphite structure 


| he 


examined 


out most clearly 


tion is then under the mi 
croscope 


Etching—The spec 


imen is now 
etched. Etching reagents attack some 
constituents at different rates than 
others. his differential corrosion 
gives the constituents different colors 
Cr shades which are often due to re- 
lief effects (hus picnic acid colors 
pearlite (containing the combined car 


bon) dark, while the ferrite (carbon 


free iron) is comparatively unattacked 
here are number of etching re 
agents (see data sheets in Ture Founp 
RY, June 1 and 15, 1920) Picric acid 
is the most valuable for bringing out 
the general structure of hypo-eutectoid 
gray iron; ¢. iron under about 0.80 
per cent combined carbon 
Pics lcid Solut 
lo make this etching solution a 
concentrated solution of picric acid in 
alcohol is first obtained and 15 to 
20 per cent of water and 2? per cent 
cone HNO, are added to it Che pol 
ished surface ot the specimen to be 


etched is covered with the solution. 


Chis 


means ot a dropp 


may be conveniently done by 


When the 


solu 


tion turns brown it is removed by 
running water ‘he sample is then 
washed with alcohol and dried 
Wicroscopic Examination—When pol 
shed free from scratches the sample is 


! microscope \s 


examined under _ the 
metals are opaque, it is necessary that the 


ight come trom above the = specimen 
With the 8 millimeter objective, 
and higher powers, the working dis 
tance, between the objective and speci- 
men, is short and vertical illumination 
is used. A beam of light is reflected 
down vertically on the specimen by 
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k. a totally 


The ar- 


means of a plain glass dis 
reflecting prism or a mirror. 
periscope in 


rangement resembles a 


most of the light 
the 


illumination must be 


principle. Since 


through illuminator, a 


passes 


strong source of 


hand- 
This 


down by means ol 


used for photomicrography. The 
feed 


light can be 


arc lamp is most common. 


in iris diaphragm so that it 1s not 
too strong for visual examination. 
When the polished piece of gray 
iron is placed on the stage and 
brought into focus, it has the appear- 
ance shown in Fig. 1. The black 


flakes are graphite, which is mechanic- 
ally The 
hite is the metal containing the iron, 
etc. A full- 
a later 


the metal. gray- 


enc losed in 
Ww 


silicon, combined carbon, 


er discussion of this follows in 


pal agraph. 
graph 


Photography—lf a photomicr 


of the specimen is desired the camera 


is placed in position over the eye- 
piece, with the light protecting cap 
in place, and the image is brought 


the The 


photographic manipulation is similar to 


into focus cn ground glass 


that for other purposes. When a 
rav filter is not used % to 2% seconds 
is sufficient exposure time for lower 
magnifications with full are light. 


Fifty to 100 diameters magnification 


is sufficient to bring out the signifi- 
cant details in the majority of gray 
iron work. For the 4 millimeter (and 


stronger) objectives, ipochromatic 


lens and compensating eyepieces are 
most satisfactory Ray filters are 
sometimes advantageous. Blue filters 
will often add considerable to de- 
tail Stopping down the light helps 
to bring the whole field sharply in 

Magnifications should be meas- 
ured with a stage micrometer as the 


magnifications indicated for various ob 


jectives and eyepiece combinations are 
tten tar trom true 
Fetch 7 tere brits 
Ti specimen after being examined 


state should be re- 


and etched. A 


in unetched 


moved trom the stage 


saturated solution of picric acid will 
bring t the general structure of 
hypo-eutectoid irons sharply. To get 
the best Its on low-power work, 
the etc] uld be continued until 
the graph te 1 res, Or the places where 


gray under microscops Dilut 
rie icid et good tor VIS 
examination but « not photograph 
well, For  higl magnifications t 
etching must be I deep than 

low power work or th field « 


not b yrought into tocus. On exan 
ining the etched surface under the n 
croscope, it will be seer » have 
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somewhat the 


appearance of the micro- 


graph shown in Fig. 2 which repre- 


sents a gray iron about 0.60 per cent 
combined carbon from a l-inch_ sec- 
tion. The dark gray is the constit- 
rent known as pearlite, which con- 
tains the combined carbon. Some of 


the white particles are ferrite, or iron 


; im ‘ 
m combined carbon while the 


adite, an iron phosphorus 
(See Figs. 4 On 


in the dark gray pearl- 


and 5). 
looking close y 


imber light gray thread-like 


te a ni 
flakes These are graph- 
not 


dark 


may be 
specimen 


Note 


shows 


ite Fig. 3 
etched deeply the 
) 


graphite flakes. 


The micrographs show four major 


le structure of gray 


irons which have under 0.80 per cent 
combined carbon, the hypo-eutectoid 
irons of greatest industrial import- 
ance The appearance of these con- 
stituents under gh magnification 1s 
shown in Figs. 4, 5 and 6 
Graphit Graphite $s a torm ot! Ire 

carbon which occurs in gray iron as 
black flakes [The molten iron holds 
carbon in solution; probably in_ the 
form of iron carbid Fe,( called ce 
mentit On fairly slow cooling, es 
pec ully in he presence of high Silicon 


the maj part of this carbon sepa 
rates from the original cementite as 
graphite, or free carbon The remain 
der as Fe,( (cementite) torms the 
” nea 1? { ip] ¢ n tselt 
has no. strength 1 effect forms a 
series of small cracks yles or fissures 
in the metal \s graphite has about 
th yravity o! ro 3 per cent oft 
graphite by weight would give about 
12 per cent graphite by volume. That 
s, 3 per cent graphite metal is 12 per 
nt sponge holes Obviously this 
A hite lowers the tensile strength 
1 ductilit of the tal. In large 
flakes t Ss 11SO 1 pr lifie source of 
open grain and porousness However, 
it is t wholly bad as it promotes 
rigid 1 ease in machining while 
the | reentage ( carpe gives 
the iron ft lity It may e noted that 
the eftects graphite depend on its 
unt S ind distributio1 The 
Auences ted by th actors aré 
I ) re deta nder the 
he x 2 Cons 5 
4 S \ the 2 
pe t of g. 2 high magnified 
lr} l es that pea lit s con 
posed of two components which occur 
striped formation. These com 
ponents e pearlitic ferrite which ap- 
pears dark ind eariitic cementite 
whi shows white This eutectoid of 
ferrite and cementite called pearlit 
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contains these components in a con- 


stant ratio, one part of cementite, or 
iron carbide Fe,C, plus 7 parts of fer- 
The 


parts of 


iron free from 
Fe,C 


part of 


rite, or 


carbon, 


compound contains 14 


iron to 1 carbon. (The pres- 


ence of manganese carbide, Mn,C, 1s 


dealt with in a later paragraph.) 


Therefore, 1 part of combined carbon 


gives 120 parts of  pearlite. This 


shows that the amount of pearlite 
bears a direct relation to the amount 
of combined carbon. An iron with 


combined carbon contains no 
An 
combine d 


100 


is strong 


zero 


pearlite. iron with 70 to 85 per 


cent of carbon contains 


nearly per cent pearlite. Pearlite 


and moderately hard. For 


strong tough metal a high percentage 


of pearlite is  mecessary. Pearlite 
means strength The per cent and dis- 
tribution of pearlite are important 
High pearlite is promoted by (1) 
moderately quick cooling (2) fairly 
high pouring temperature (3) low sili- 
con and low total carbon (4) high 
manganese and sulphur. 
Shows Grain Boundaries 
rr Fig 6 shows free f F 


specimen is low in com- 
bined carbon, especially when 


produced by slow cooling, these fer- 
rit grain boundaries can be_ seen 
learly under magnifications of 50 di- 
ameters and over. In a specimen such 


as Fig. 2 it is not so easy to dis- 


ferrite from steadite 
his 


y 
lig 


free 


tinguish 


However, under her magnifications 


‘ee ferrite remains structureless, and 


generally shows some _ grain bound- 


aries Under the next heading it is 


h 


how steadite is easily distin- 


own 
iron 
Wrought 
Like 


compara- 


guished from ferrite Ferrite is 


tree from combined carbon 


iron is almost pure ferrite. 
wrought free ferrite is 


iron, 


tively soft and ductile The lar 


ger 


is the percentage of ferrite, the less 
is that of pearlite The major factors 
influencing th production of much 
free ferrite ire (1) slow c oling (2) 
low pouring temperature (dull iron) 
(3) high silicon (4) low sulphur and 
manganese The effect of slow cool- 
ing and dull iron is illustrated in Fig. 
7 
| s 1 vas trom the center of 
section which was poured 
1950-2050 degrees Fahr. The 
( c Stals occur chiefly 
iro 1 tl grapnit flakes. The illus- 
t learly shows the mechanism 
thre npos n of the pearlit 
Pearlite s has been noted, is com- 


] part ne litic ( nentite or iron car- 
ide (Fe,C). Fe,C contains 14 parts 
tT iro! to l part of carbon The de- 
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carbon, or 


composition of pearlite gives 


parts ferrite to 1 part 


Under certain conditions 
pearlite is broken up 


graphite. 


this into its 


constituents. The free carbon liberat- 


ed from the cementite migrates toward 


the already existing graphite, which 


be called neuclei graphite. Thus 
graphite is increased 
graphite flakes grow larger. 


which is lett 1s now iree 


errite 


and forms characteristic crys 


The 


is lowered 


ferrite 


tals. combined carbon, of course, 


Structure 


Steadite—True_ steadite is an_ iron, 


iron-phosphide eutectic conta.ning 


about 90 per cent iron to 10 per cent 
phosphorus. Fig. 5 shows forms of 
steadite and phosphorus-rich structure 


1 


may call ior 


steadite 


which we convenience 
by the 


tinguished 


term Steadite is dis 


from ferrite under low 


nification by its characteristic dendritic 
structure and freedom from grain 
boundaries Under high magnification 
as indicated by Fig. 5 it may be seen 
that steadite is not structureless. This 
cellular structure is characteristic of 
eutectic alloys \nother means of dis 
tinguishing sicadit s by heat tinting 
By the time the matrix 1s brown the 
phosphorus-ricl ndaries rt the 
steadite are purplish. The steadite den- 
drt té looks vello Ssh under low mag 
nificati and unde high magnifica 
tion the dots in the cellular structure 
re seen as dark purplish or black. 


Steadite is even harder than _ pearlite, 


shown by relief polishing 


brittle and very fusible. Th: 


much steadite increases 


the fluidity of gray iron, as is _ the 


case of the high phosphorus _ stove 
irons 
What effect has steadite, or phos- 


phorus, on the quality of the metal? 


long disputed question, In- 


This is a 


vestigations here seem to show that 


in regular practice the percentage of 
phosphorus in the so-called steadite is 
not constant That is, a great deal 
of the seemingly steadite structure 


contains over 90 per cent ferrite. For 
which 


per 


cent territe 


example, an _ iron should be 


theoretically about 7 “ent true 
show ba 
almost all present in the dendriti 
steadite refore, the 
amount of this constitu 


not be in direct relation to 


Data oO! 


ent may 


rcentage ol phosphorus 


the pe 


experiments with low phosphorus vs 


high phosphorus irons in respect to 
rittleness, hardness and strength 
would be jnteresting. The Niles Tool 


Works Co. is some investi 


starting 
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gations on the effect which this stead 
e exerts on machining 
It s Id be ted that the amount 
) st lit resent limits the max! 
1; +} 
num reCariite e iowers n imoun 
necessary to giv in eutec 


ri natrix Then with say, 0.70 pe 
cent nhosphorus and 3 pe! cent 
grapniie th metal with eutectoid mat 
rix W contain about 90 per cent 
pt arlite, or 76 per cent combined car 
bon. With 0.20 per cent phosphorus 


nd 3 per cent graphite, 95 per cent 


0.80 per cent combined car 


yon, will give the eutectoid matrix 


probably dissolved in the 


is iron silicide. It cannot 
The 


known. 


metal 
be distinguished microscopically. 
vell 


element by 


influence of silicon is 


Silicon is the main which 


ratio ot 





} 


combined to graphite 
carbon call be l 


High 
pearlite 


safely change 


silicon tends to cause low 


specially in heavy sections 
\] ; é fj , ] I Ureat 
Va nese 18 present as the car idle 
and as the sulphide [The carbide, 


occurs with Fe,C in pearlite. 


Mn.C is 


ore, high-manganese irons 


there- 
tend to 
lite and less graphite 
slate 


more stable than Fe,C 


have higher pear 


i 


The . Iphide, MnsS, occurs as 


grey particles as shown in Fig. 8 
Che affinity ot manganese for sul 
phur is great, and in irons with the 
correct ratio of manganese to. sul 


sulphur is present 


our experience the ratio 


of 5 parts manganese for 1 part sul 
phur gives good results. That is, if 
yur sulphur is 0.100 per cent, we try 
to have at least 0.50 per cent man 
Ranese. 

tiphur has 1 bad nam among 


foundrymen However, like any of 


1e elements, in the right amounts it 


harm and may even do 


Will Gao no 


Sulphur exists in gray iron in 


good 


two or more forms In ordinary 
work it occurs mainly as MnS and 
some probably as FeS In large cast 
ngs cooled slowly and which contain 


sulphur, there 


to be an interaction between the 


iron oxide and sulphides to form a 
gas The following equation shows 
what probably happens 
2 FeO 4 FeS 3 Fe + SO, 
(oxid (sulphide) (iron) (sulphur 
dioxide) 
The dioxide which is produced by the 
eaction torms blowholes in attempt 
ng to escape from the party metal 
The i s of sulphur in increasing 
the combined carbon and decreasing 
the grain size is known to most 
foundrymen Several closely related 
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theories which may fit this have been 
advanced 

Sulphur may raise the critical tem- 


perature for dissociation of the pear!l- 
itic cementit thus counteracting in 
part the effects of slow cooling. Hat- 
eld claims that the presence of FeS 
dissolved in ¢ tit reases its Sta 
vility 

The s lp les, ¢ illy the FeS as 
MnS coll lobules may iorm 
envelopes around the crystal grains, 
preventing migration and_ graphite 
growth This and the possibility of 
ome sulphide particles forming ‘neu- 
clei for graphite growth may explain 


the fact that the presence of increased 


sulphur has a material effect on the 


size of graphite particles 
The properties of the four major 
structural components of ordinary 


Strength Machinability Ductility 


Ferrite Like wrought iron Soft High 
Pearlite Like high carbon 
steel not heat 
reated rough Medium 
Steadite Not know Hard (?) Brittle 
Gr Low Lubricates None 
The amounts and _ distribution of 
these structural components fix the 


important physical properties of the 
metal They are affected by the im- 
purities as follows 
Name Ferrite Pearlite Steadite Graphite 
Sil Increases Decreases ? Increases 
Sul Decreases Increases ? Decreases 
Mang Decreases Increases ? Decreases 
Phos Decreases(?) Increases ? 
This table covers only the general 
cases mentioned 
"For Hatfield’s theory see Sauveur “Metal- 
graphy and Heat Treatment of Iron & Steel” 
p. 3871 
-“~ . e 
1w rng y ’ < ae ur 
MX Pel [ kk 


fire- 
durability 
furnace 


Experiments on 14 brands of 


clay brick to determine their 


and load-carrying capacity in 


were continued during the past 


rol 
arcnes 


year under direction of the bureau of 


mines. Fusion and permeability tests and 


chemical analys« ire still to be made. 
Entire bung arches, of 40 brick each, 
were tested at the works of the Ohio 
Malleable Iron Co., at Columbus, Ohio, 
in a 40-foot furnace. The relation be 
tween serviceability and the resistance 


tc load at high ttemperatures, spalling, 


density porosity, chemical’ analyses, 
fusion temperature and permeability 
were studied. The results showed a close 
relat 1 betw he percentage loss on 
palling and tl viceahility 

The Combustion Engineering ‘Corp., 
New \ rk, has opens 1 a new branch 
office it S06 I st Nationa Bank 
Bldg, Pittsburgh This office will 
be in charge yf W (8 Stripe, 


formerly manager of the Philadelphia 


office of the 


impany 











What Is Best Type of Foundry Floor 


A Wide Divergence of Opinion Seems To Prevail Among Foundrymen Who 
Base Their Opinions on Such Factors as Safety, First 


discussion has 


ONSIDERABLE 
time to time in 


books 


arisen from 


the technical 


various 


and magazines on the subject 
of what constitutes a satisfactory 
foundry floor. Some engineers tavor 


one type and some another During 


two writer has been 


with 


th OTS 


the past years the 


in touch several foundries regard- 


: ; 
ing their and the data thus col 


lected presenting arguments) im 


floors 


while 
favor of various conveys little 


that 
matter. 


could be considered definite in_ the 


After studving the data submitted by 
outside foundries and also data gained 
first hand in the foundry with which 


the writer is connected | submit. the 


following in the hope that it will 


bring about a discussion that will throw 


subject 


+ 


further light on the 


In speaking of the floor, | have in 


mind that portion of the foundry used 
for molding in those foundries that em 
ploy the floor method. Where the con 
tinuous system of pouring has been 


adopted and the molds art placed on a 


conveyor, the floor is € secondary 
inportance but where the molds are 
placed n rows on the floo the harac 
ter of the floor is important In these 
foundri many factors must be taken 
into consideration including that of 
satety 

Some foundrymen are prejudiced 


against plain concrete floors, affirming 


they are conducive to accidents Men 
are liable to slip while carrying ladle 
of molten trot Even when iron. bars 
are incorporated the concrete they 
claim this feature is not entirely elimi- 
nated Others contend that the thin 
laver of sand scattered over the surtace 
of the concrete prevents slipping 


Scrub the Conecrets 


However, it seems that this 
is not enough assurance th t will 
not be some spot left u \ n 
where, sometime \ man ca " 
small spot, attempt to recover and 
metal in the effort Others, aga 
n tavor oft scrubb om tir concret 
fore it dries with a steel brus! 
produce a rough = surtace Phis 
good suggestion iF ise the 1 
ness wears away in time perhaps 


could be restored by a wash Just 
how often such reconditioning would be 


necessary 1s problematical and at any 


Cost and Ultimate Upkeep 
BY C. C. HERMANN 
somewhat 


would be a expensive 


} 1 1] th} 
because ait tne e 


etc., necessarily 


juipment, 
have to be 


moved 


In our foundry we have a concrete 
gangway along the ends of the floors 
the full length of the foundry. This 
walk has been in use many years and 


1 cannot recall having heard of an ac- 


cident due to spilled metal. However, 


this may be due to the fact that a 


track center of 
bull 


are spotted \s the metal is 


trolley occupies — the 


the gangway along which the ladles 


poured 


hand ladles at the floor 


eaGds 


the men do not have to walk on the 


cement area while carrying the iron 


I often have wondered just what would 
happen if one of the bull ladle tenders 
should slip and fall while pulling one 
of these ladles of iron along that walk. 
I do not in any way condemn the con 


crete floor for foundry use but | 

think some good safeguards aga 

slipping on them should be provide 
Concrete floors _ spall badly whet 


molten iron falls on them The metal 


scatters in all directions and one must 


be quite active t being burned 


Where the floor is kept 


danger from spilled 


escape 
dry or reason- 
dry the metal 


1S somewhat minimized However, 


dry floors are about the last thing to 
ri expected in a foundry The writer 


} _ 1 : 
the sprinkler g 


th concrete rangways 1 several 
foundries just before p ng tim It 

claimed that this is done to settle 
the dust and cool the air Concrete does 

t dr ut readily and when laid on 
the iry thickness of ashes or cin 
der ts t to absorb moisture from be 

it] The floors should be laid on 
in extra thick bed of good. cinders 
ind t i s advisabl » dress the 
surlace ( floor vit 1roMN dist 
ithe lust or st bars laid 
CrosswWw Id increase e adapta 
ility e to t idry = floors 


Bottom ire used wher t 
m Ids ir | n rows the fli t 
| s t irds requ » be ley 
eled Phe not iiWwa tru i 
d tr i long ev vhe made 
true | attens cannot be edd 


floor in the same maenrer 


they can be rubbed to a bearing on a 


dirt floor. 


In the opinion of many foundrymen 


sand, 


floor 


foundry 


blocks 
One 


paving wood make a good 


for gangways prominent 


reported favorably on wood paving 


block gangways put in three year 


ago 


The gangways are used by tractors 
pulling the charging materials to the 
furnaces and also delivering the cores 
flasks, etc., to the molding floors. The 


metal is poured directly from the fur- 


nace into the hand ladles and carried 
to the floors by the men who use the 
gangways to and fro from the furnaces, 
with no danger from slipping. The 
wood blocks, properly treated, do not 
burn easily. In fact red hot iron seems 


further effect than to slightly 


Although 


to have no 


char the surface. costing 


slightly more than concrete, the wood 


block floor, in the writer’s opinion is 
better adapted for foundry use than 
either concrete, brick or iron slabs 


Sense f Securi Attained 
The wood block floor can be used as 
readily in second floor foundries as 


cement or concrete and is far easier 


to walk or stand on One of the 
prime considerations in connection wit! 
the foundry floor is how it. affects 


the dang¢ T 


of slipping is eliminated, the molde: 
will have an added sense of security 
and produce more in a given space of 
time. If a molder tires 


quickly, his 
efficiency is reduced and if this con 


due to the type of floor, cer 


floor 


consideration [ believe it ts 


dition is 


T 
i 


tainly the question is worthy of 


serious 


generally conceded that a workmart 


tires more quickly on a_ concrete or 
brick floor than when working on 
wood block, an ordinary wooden o 


dirt flo 





The dirt floor has many disadvantages. 
prominent among w is its general 
unevenness If the molds are mad 
on a stationary bench at one end of t 
floor it may be kept fairly level. How 
ever, where the ench or machine $ 
Star at ne end of the floor and ad 


floor is filled, 
oped 
little 


more 
This is 
; : : a 

due » the mo deeper 
in the middle of the floor 
belief of many 


difficult for 


side Contrary to th 


rather 


foundrymen it is 


the molder to maintain a level floo 
He works in the middle in front of 


his machine and naturally takes m 














ritish Motor Castings Methods- 


Description of Steps Taken in Preparing the Mold—Valve Faces Molded Down— 
Cores Present Problem—Artificially Bonded Sand Strengthened 
with Rods and Vented with Wax 


BY BEN SHAW AND JAMES EDGAR 








N MANY foundries making a_ nature of the work, and, in a smaller increase the production costs How- 
specialty of internal com- degree, the facilities of the foundry ever, the percentage of loss is lower, 
bustion engine castings, the and the number of castings required and this fact compensates in some 
percentage of wasters ts rel Less complicated castings can be made measure for the additional cost of 
atively high, and while it is not pos-_ satisfactorily in green sand, but the preparation 
sible to eliminate bad castings entirely, more intricate the design and the thin When the number of castings re 
the difficulties may be largely over- ner the metal the greater the possi quired warrants the additional ex- 
come by careful consideration of the bility of wasters resulting from its pense the pattern sections may be 
factors which are involved in their use. Therefore, considerable discré mounted on plates. Then special flasks 
production. tion should be shown in the sclection must be prepared, particularly for the 
Many foundries cast these cylinders of the form of molding which will give’ middle part The top section of the 
in green sand while others preter dry sound castings with the minimum per pattern can be located on a standard 
sand molds. The form preferred gen centage of wasters Generally dry wood or metal plate, but both the mid 
erally depends upon the complicated sand molds give better castings, but dle part and the drag require a plate 
i EX ISS a | ES | 1 7 ; | } 
bh Z 4 
= eS oe: Oe ae: & bY ) 14 — - - * 
Of JIS I IFES II Y Zhe h 
— 9-Bb-04 0-2-0466, 4) Joint if 















































Fig.l- Pattern Sections Arranged for Ramming i: oe 
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Fig.2-Plan of Drag and Middle Parts in Relation to Pattern | 
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Fig. 3- Section Looking on Bottom Flange 











FIG. 1—PATTERN SECTIONS ARRANGED FOR RAMMING FIG. 2—PLAN FOR DRAG AND MIDDLE PARTS IN RELATION 


rO PATTERN FIG. 3—SECTION LOOKING ON BOTTOM FLANGE FIG. 4+—END SECTIONAL ELEVATION FIG 
5—RUNNER WITH SINGLE GATE FIG. 6—FORM OF SPRUE USING SEPARATE GATES 
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carrying the varying shape of the ing the joint will be separated by the may either be made on a separate ma- 
joint. For a cast plate it would be thickness of the desired plate This chine, or the same machine may be re- 
necessary to prepare the joint from the provides the mold, and with suitab arranged to accommodate the top pat- 
pattern in a larger flask and after gates the metal can be poured into it. tern section While this rotation in 
making up the part actually taken up When the casting has been cleaned their preparation is advisable when the 
by the pattern, when it has been with- and arrangements made for locating it molds are to be dried, it is essential 



































Fig.7- Bottom Section of Jacket 
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Fig- 9 Valve Core 
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Wire Support for Valve Core 











FIG BOTTOM SECTION OF TACKET CORE FIG MIDDI E SECTION OF JACKET CORE FIG. 9—VALVE CORE FIG. 1 
—WIRE SUPPORT FOR VALVE CORI FIG. 11—CYLINDER CORE 
drawn, an impression is cen of the pins, the ittern s¢ ns may be when they are made in green sand so 
joint in a cope part A frame, th secured to respective sides of the th the operation of coring may pro- 
external dimensions and thickness sim plate. With a plate o is character ceed without undue delay. The pro- 
ilar to desired plate, may be lo irrying patte sections on each side, duction of these molds mechanically 
cated about the joint and the outer. it is necessary to mold the drags, mak- has many advantages over hand mold- 
edge made up to the level of the ing the number it is desirable to cast ing as the sand is more likely to be 
frame with sand so that when the in one day, and then fit the plate fo uniformly rammed, and, with a pattern 
cope is replaced the two surfaces form- making the middle parts. The copes drawing device, there is considerably 
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the 
can be 


tear of 
machine 


less wear and pattern. 
op- 


The 


may be 


Furthermore, the 


erated by less skilled workmen. 


number of castings which 


made in one though a 


molding machine may be used, is gov- 


any day, even 


erned largely by the speed of coring, 
and, when a number of delicate cores 


are involved, more time is occupied in 


fitting the cores accurately in their re- 


spective places and closing for cast- 
ing than in the preparation of the 
molds. Frequently this. type of cylin- 


der is prepared on the foundry floor 
The 
that would be 
molding, the 
use of a: 


covers 

floor 
necessary to 
not 


method herein described 


which suitable for 
variation 
make machine affecting 
the that 
the pattern sections would be mounted 
would be 


yrinciples involved excepting 
I I 


and the three parts made 


separately. 
Invert Pattern 
The joint of the pattern between the 
top and middle parts coincides with the 
mid- 


joint of the mold, therefore, the 


dle section can be laid on a molding 


board in an inverted position. A 
cheek flask, having a depth equal to 
the difference between the centers, or 


as near as possible, is used to surround 
shown in Fig. 1 
short 


the pattern, as 


It is 


about the 


necessary to have bars 


inside of the part to support 


the sand. When this has been rammed 


it must form a joint which varies 
slightly from that of the pattern. The 
usual method is to follow the center 
of the valves and then rise to the back 
flange. When this has been ovrepare« 
the drag part can be located on the 
middle box and this part of the mold 


rammed. The arrangement is illustrated 


in Figs. 1 and 2 30th parts must 


now be rolled over to proceed with 


the cope part, but it is advisable to 
secure the flasks together before they 
are moved. The relation between the 
pattern and the flasks, and also the 
formation of the joints looking at the 


bottom flange, is shown in Fig. 3. An 
Fig. 4. 


ram 


end elevation is indicated by 
an attempt is made to 


determin¢ 


Before 


the cope it is necessary to 
the 


Special precautions should be taken to 


position of gates and _ risers 


prevent slag getting into the mold 
with the metal, therefor: skimmers 
should be provided at the joint as a 
final safeguard Gates within con 
venient distance of the cylinders and 


suitable for supplying metal between 
them are suitable for this type of 
casting. 

There should be as little commotion 


jacket 
the 
condition 


the water 


Pouring by 


about 


as possible. way of 


bottom flange gives this 


may be used in the 


large gate 


One 
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center, supplying a 
sprues cut to the casting, as is shown 
used, 


an l 


in Fig. 5; or three gates may be 
each having its own skimmer 
. The 


single giaate changes the position of th 


sprue, as in Fig. 6. use of a 


runner to the joint of the 


whereas the three single gates are 


plied from one trough on top of the 
mold. The single gate is usually pre 
ferred, but the sketches illustrate the 
use of three in order to emphasize 
the need for skimmers When the 
position of the gates have been de 


cided and riser sticks set on a number 


of the high parts of the pattern, the 


rammed. 


The sand used for the mold should 


be of medium grade and of a porous 


nature The use of a vent wire is 


necessary, especially in the drag, even 


though a dry-sand mold is used It 


is, of course, more essential if a 


green-sand mold is being used, partic 


ularly with regard to the drag, so 


relieved, as tar 


the thin metal is 


as possible, from the pressure of gases 


formed during the time of casting. 
When the cope is finally rammed 

and the gates and risers withdrawn, 

the pattern is withdrawn. When the 


mold is to be dried swabbing is an 


advantage, but for green sand _ the 


swab should not be_ used Before 
the middle pattern section is with 
drawn the runners and sprues should 
be cut and practically completed, so 
that all surplus sand may be removed 
from the joint. 

When all parts of the pattern have 
been taken from the mold and the 


runners finally made up, the various 


flask sections should be reassembled 
so that each part is separated by about 


l or 1! 


drying 


inches, and conveyed to a 


oven Usually when dry-sand 


molds are preferred, special arrange 


ments are made for handling the de 
sired number of molds for each day’s 
work 


skin is 


improved by the applica- 


In green-sand castings, the 
considerably 
should prefer- 


the 


tion of plumbago. It 


ably be sprayed upor mold rather 


dusted on Some 
skin 


work of 


than being merely 
foundries 


little 


because so 


resort to drying, but it 


this kind 


is occupied in 


is of value in 


much time 


coring that the effect is lost. 
Artificially Bonded Core Sand 
must be ex- 


While considerable care 


ercised in the formation of suitable 
molds, the cores require even more 
attention. However good the mold 


may be and however high the quality 


of metal which it receives, the com- 





position and formation of the cores 
provides the key to the solution ot 
nany of the difh ties experienced 
with this class of cast) gs lo per 
sist in the use of a naturally bonded 


sand for such delicate cores is courting 


trouble. Linseed oil is a good binder 
or this purpose, when used in con 
junction with a clean silica sand 
Usually the oil is emulsified with 
water and it must be so thoroughly 


mixed with the sand that each grain 


is uniformly c 


Wi 


th such a core the 


ing is reduced as, wh 
porous as to be practically self-venting. 
Furthermore the need for _ intricate 
arrangement of strengthening rods is 
tt sO essential, an important consid 
eration in cleaning the casting With 
a core ot this nature the bond _is* 
carbonized by the heat of the metal 
and the sand becomes disintegrated 
and, when the casting thas cooled, there 


is little difhculty in removing it. The 


coreboxes s|] su l be W ped clean for 
each core as the use of this binder 
has a tendency to make them sticky. 
This difficulty can be largely over 
come by rubbing the surface of the 


boxes with graphite 

Rods should be prepared for each 
box with a templet so they may be 
duplicated tor eacl core Thin rods 
bent to the shape will suffice In 
some instances pieces may be wired 
together, but allowance must be mad 
for their removal from the finished 
casting. The most delicate of these 
cores is that required for the water 
jacket, and the fact that it must be 
prepared in three pieces makes it more 
fragile. The Tirst or these cores to 


enter the mold is shown in Fig. 7 
Two pieces of rod following the shape 
and almost the full length of the box, 
will answer the purpose if a piece of 
wire is attached to them for that part 
of the core which penetrates. the 
metal. 
Wax | i Used 

During the process of ramming this 

core, and after the rods have 


been 


bedded in the sand, a few pieces of 


wax venting should be laid in with 
their ends terminating at the end of 
the outlet core. The middle part of 


the jacket core, shown in Fig. 8, is 


quite so delicate and it has at 


this 


not 


larger outlet In instance the 


rods is not so troublesome 


removal of 


as long as the ends within 


the outlets. 


are easy 


reach of Two long pieces 


shaped to the contour of the core and 
having cross pieces wired to them will 
give all the strength needed. Wax 
vents may be introduced in this core 
also, with the object of aiding the 
escape of gases from the bottom core. 
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The top jacket core is less intricate, but 


the valve cores need considerable care. 
Three views of this core are shown 
in Fig. 9. 

A little more care is necessary in 
strengthening this core in order to 
maintain its rigidity. Wire bent to the 
shape indicated in Fig. 10 will give 
all the strength required providing the 
wire is about % to 3/16-inch in diam 
eter. This form of stiffener can be 


withdrawn easily from the casting but 


rodding may be used equally as well 


if the pieces are sweated together to 
the The 
cores, are easily 


give shape. cyl- 


inder 


necessary 
Fig. 11, 


wire 


made. 


A single rod will give the re- 


quired strength, but a little care must 
sound junc- 


be exercised to obtain a 


tion between the small part of the 
core, which penetrates the top end of 
the cylinder, and the main body, to 
avoid cracking This precaution is 
necessary, not so much for setting the 
core when fitting the mold together 
but to prevent it lifting during the 
‘time of casting. 
Lift Cores With Wires 

In the making of both the valve 
cores and the cylinder cores wax 
vents may be used with advantage to 
give a clear outlet from the center ot 
the cores One of the end cores re 
quired to enable the middle section o1 


the pattern to be withdrawn’ mort 
easily, is illustrated by Fig. 12 Two 
pieces of wire arranged for convenience 
lifting it snow! These are at 
tached to the rods introduced in_ the 
re The ting of these cores 1s 
not so important as almost the whole 
1rea comes into contact with the mold 
However t isn essary to ease aways 
part of the core where the vent from 
th water-jacket re coincides with 
it 


To encourage speed in the produ 


tion of the necessary cores some ar 

rangement for supporting the cores 
after thev are made is essential. Prac 

tically all artificially bonded sands 
are weak when green, and the us 
¥§ linseed oil or compounds with lin 

seed o1l is the base, are not excep 
tional in this respect To use part 
¥§ each corebox is a support until 
each core 15 aln st dry slows down 
the operations of the coremaker and 
retards pr rducti When quantities 
ire required it ts profitable to pr 

pare sheet iron stampings so that the 


‘res needing support may be iturned 


nto them and transferred to an oven 


When the 


ish composed of 


molds have been dried a 


equal parts. of 


hlacking and plumbago, and having a 
ttle gum should be ap 


incorpor: ted, 


lied and again dried. The use of a 


valuable, not only in giving a 


3 
wasn 18 
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good skin to the castings, but in 
the 

when the 
With the cores and mold dried the op 


caus- 


ing sand to peel more readily 


castings are being cleaned 


eration of assembling can proceed 


Considerable care and skill is required, 


especially when fitting together the 
first few of a new type. If the prac 
tice of making a set of cores to test 
the accuracy of the coreboxes has 
been resorted to, then the difficulties 
will be considerably reduced, other- 


wise discrepancies are likely to occur 
Limit Use of Chaplets 


The bottom part of the jacket core 


must be located first, and, as_ this 
core has only one outlet through the 
bottom, and that comparatively small, 


chaplets may be used at convenient 
places to assist in the setting and to 


The 


work 


maimtain it in its relative position 
use of chaplets in this class of 


should be hmited as much as possible, 


and they should not ‘be used on faces 
which are to ‘be machined Light 
perforated chaplets are suitable and 
they should be secured to the mold 
The valve cores are the next to be 
inserted. These cores have prints in 
the bottom of the mold and on th 
jomt, hence they are more easily set 
\ part section of the drag with these 
two cores in position is shown in Fig 
13. The middle box part can now be 
returned to its former position and the 
second water jacket core placed The 


setting of this core necessitates care 
as the end core carries a part im 
pression oft one of the outlets These 
cores must be lowered im _ together 
because the projecting valve cores 
will only allow the jacket core being 
lowered vertically 

It 1s preferable to secure the jacket 
cores as each one is finally placed 
and provision should be made tor wn 
ing the parts. An enlarged part se 
tion of the junction between the two 
bottom parts is shown in Fig. 14 hav- 
ing a small amount of core sand re- 


moved to bare the trons Wire can 


be passed 


filled \ 


round these and the hol 


similar method of securing 


the top and middle parts is shown 
in Fig. 15. If a few convenient places 
are wired in this way, the joint hav 


ing been previously daubed with lin 


seed oil, the parts will maintain thei 
relative position better, and the best 
use is made of the prints for support 
= 
ing the whole core 
Locate Core With St ht Ed 


middle jacket core ind 


When the 


both end cores are set they 


should be 


tested with a _ straight edge, as the 
top of these cores ought to coincide 
with the joint of the mold. Fig. 16 


illustrates a part section through a 
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valve core showing the relative posi 
tions of four cores The left of Fig 
17 shows another view of the same 
cores looking on the joint of the mold 


The 


located, resting on 


four barrel cores can now be 


the valve cores and 
in the print impressions, as shown on 
Fig. 17 Che 


, 
the 


the right of should 


be made clear to side of the box 


A templet similar to that shown in 


Fig. 18 is helpful for testing the cor 
rect heights before setting the last 
core. The remaining part of the jacket 


core has only the shape of the middle 


guid sO Care 


part as a must be ex- 
ercised in placing it With the first 
few molds it is preferable to test the 
thickness between the cope and _ the 


} 


water jacket core before it is secured 
to the other part For this purpose 
plastic clay will suffice, a few bits 
being placed conveniently on the core, 
and the cope lowered It is neces 
sary to note ‘the ends of the prints 
are tapered well back from the joint 


Finally Secure Cores 
While the cope Is m position it 1s 
well to test the gates with chalk. The 
cope having been removed and_ the 


thickness of clay found to ec incide 


with the required thickness of the 
metal, the core can be finally secured 
When the first few molds have been 
tried in this way and found correct 
the practice may be neglected with 
the remaining molds and only re 


sorted to when there is a question 


whether the required thickness is not 
likely to be secured \ 
mold 


shown in 


plan of the 
with all the cores 
Fig. 19 and a 


through one of the 


assembled is 
part section 


valves ts illustrated 


in Fig. 20 The other part section 
shown in Fig. 21 shows th: arrange 
ment of the cores clear of the valve 
chambet 

The three small cores which should 
be introduced to cut through thi top 
thickness of metal may be either car 
ried with the main core or their po 


defined by impressions in the 


sitions 


jacket core In either case 


be made just long enough to allow th 
cope to touch them without the pos 
stbility ot crushing hese three cores 


together with the projections of th 
jacket core into the nold ire not 
suficient im themselves to provid 
gainst the possibility of a lift when 
casting Therefore it Ss necessary to 
introduce two rr three chaplets as 
shown in Fig. 19 They should be 
attached to the core just before finally 
closing the mold 

In making these ids ready for 


the 
fitable to make 


casting it is necessary to prepare 


pouring basm. It is p1 


it a reservoir for the metal, and, 


whether a the three 
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gates are used, to prepare it for stop- 
pers. The stoppers prevent the molten 
metal entering the mold until the reser- 
full, thus the the 
most likely to the 
the full 


and the stoppers lifted simultaneously, 


voir is dross in 


metal is remain in 


runner, and, when reservoir 1s 


metal is maintained until 
This assists materially 
the 


possibility of 


a head of 
the job is cast. 
mold 

the 


filling of 


suc¢ essful 


the 


in the 
and reduces 
metal being cold shot. 

The 
a frame and 
washed with blacking. Only two risers 


runners should be prepared in 


dried, and preferably 


are shown and these are from the 
thickened places for studs on the top 
facing. Others may be used from the 


flange, but if a number of needle vents 


are used at convenient places about 
the top of the mold the need for 
additional risers is not so. essential. 
When the runner and risers have 
been grouted into position weights may 
be applied or the mold clamped _ to- 
gether ready to receive the metal 
Some foundries prefer to clamp their 
work, it being more convenient when 
many are to ‘be cast. When this 
method is adopted it is better to use 


screw clamps rather than those neces- 
sitating wedges, as the violent jarring 
» driving the wedges 


of the mold due t 


may cause damage 
Valve Face Molded Down 
[It may be observed that the mcthod 
described covers that required when 
the valve face is molded and _ east 
down At first sight the casting of the 


valve face might suggest 
itself Such 


with the 


uppermost 


a method would dispense 


need for end cores and a bet 
provided for 


How 


ter bearance would be 


setting the water jacket core 


ever, the successful setting of the 
valve cores presents a real difficulty 
as, even though top prints are disre 
garded, the fragile ends of the barrel 


cores would need to support them 
The setting would be less accurate and 
the cores would be less likely to 
maintain their true relative posi 
tion when the cope is lowered. Cast 
ing on end, while it is profitably used 
in the making of air-cooled cylinders, 


is not so convenient for those which 


are water cooled Che difficulty fre 
quently encountered is the setting of 
the jacket core to prevent any possible 
movement when casting Such a 
method would necessitate top nts 
for locating the barrel cores. a prac- 
tice which is most undesirable 

The character and quality of the 
metal supplied for these cylinders is 
of vital importance A close-grained 
cast iron which will enable the cast- 
ing to withstand about 700 to 800 
pounds water pressure per square inch 
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To obtain a close-grained 
must be 


is desirable. 
silicon contents 
the 
the character of 
When the 
carbon is 
the 
formed 


the 
but 


metal 
silicon in- 
the 
silicon is 


low, quantity of 


fluences carbon 
contents. low 
combined 
brittle 

The 


scrap, in 


more chemically 


and metal is hard and 


when into thin castings. 


method of steel 
the 


from steel plates, into the cupola, has 


introducing 


form of punchings and cuttings 


met with considerable success in pro- 


ducing a metal of great strength and 


durability It is known as_ semisteel 
mixture. The introduction of. steel 
scrap lowers the total carbon contents 
and if the metal poured into these 
molds is low in carbon the castings 
would be hard. Therefore, it is neces 
sary to increase the carbon contents 
and to keep tthe silicon contents low 
Now it is known that manganese 


tends to increase the capacity of iron 
to absorb carbon, but also 
converts graphitic carbon to combimed 


detrimental 


manganese 


carbon and this would be 
to the the 


is high it neutralizes the effects of the 


casting. If silicon content 


manganese, as it converts combined 


carbon into graphitic carbon. Hence, 
by having both manganese and silicon 
fairly high when steel scrap is used in 
the cupola 
temperature to make 
full use of the manganese, a metal will 


the mixture, and working 


at a fairly high 


be produced which wall ‘be high in car- 


bon and having suitable silicon con- 
tents. This metal is close-grained and 
machines well It should be poured 


The 


already described, with the aid of stop- 


hot and quickly form of runner 


pers, is particularly suitable for this 
grade of metal With care in the 
management of the cupola the per 
centage of wasters should be rela- 
tively small The amount of steel 
scrap introduced into the mixture for 
thin work of this nature should not 
xceed 20 per cent 
What Is Best Type of 


Foundry Floor i 


rane luded from lage 56) 
more steps than actually are necessary 
Standing in the middle of the floor he 
sweeps with his shovel and the 
blade of the shovel makes a curve which 


results in 


Where a 


sand cutting machine is 
used the dishing is not as apparent as 
where the sand is cut by hand lhis 
is due to the fact that the machine 
blades are set to a predetermined height 
and as thev pass over the floor the 
sand is cut to a given level. . Probably 
the best dirt floor is one filled fo with- 


in 10 or 12 inches of the required 
floor level with cinders and then the 
remainder filled with clay which is 
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leveled and tamped down hard. A 
floor made in this manner will last a 
long time, is well adapted to leveling 
the molds and tempering the sand and 


presents a satisfactory floor on which to 


work. 

Small Cylinders Made in 
Dry-Sand Molds 
VOuestion: We have been making a few 
air-cooled auto cylinders, similar in size 
and design to motorcycle cylinders. We 


but unable to 


which 


tried green sand, were 


ind a sand in the vanes would 
hold up against the pressure of the iron. 


We then 


sand mixture, baking the core molds in 


tried making them in a core 


our own oven. This, while satisfactory, 
runs the production cost too high. 

Will you advise us the standard prac- 
foundries producing air- 


cooled cylinders? If 


tice in modern 


green sand molds 


can be used satisfactorily will you sug- 


gest a sand for it? 


Answer: So far as we know these 


cylinders are always made in core sand 


and dried. It is practically impossible 
to make a green sand mold that will 
produce them satisfactorily. With spe- 
cially trained and highly skilled men 
the thin bodies of sand _ between 
the ribs might be secured and vented 
but even then the job is an extremely 


think 
would be 


delicate one and we the percentage 


of scrap castings prohibitive 


Where the job is properly rigged for 


production, comparatively unskilled men 
can produce satisfactory castings. The 
pattern is split longitudinally and each 
half is mounted on a pattern plate to go 
on a small jolting machine. The ribs 
are made loose and arranged to strip 
through the pattern before the mold is 
lifted off the plate In this way the 


mold is left intact and requires no patch- 


ing, and after the mold is dried there 
is no danger of the thin bodies of 
sand becoming detached. 

This method will produce practically 


all good castings capable of withstanding 


the necessary tests. 


Heavy Exports of Tractors 
1920 


-2 > 
$31,093,000 


American makers of tractors in 
cent, or 
total production of 


$165,809,000, according to the 


exported 19 


h, of their 


per 
wort 


bureau 


otf toreign and domestic commerce 


Exports of agricultural implements 
were valued at which was 
For 
1920 


14.5 


$46,278,000, 
13 per cent of the total 


both 


( xports 


output 
and tractors 


$77,371,000. or 


implements 
aggregated 
l 


7 


per cent of all manufactured 


Co.., 


offices on 


The Blaw-Knox Pittsburgh, 
moved its New York Dec 
1> from the City Investing building to 
the Carbide & Carbon 
Fast Forty-second 


building, 30 
street. 
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HE United 


wonderful 


States mail is 
institution. | 
that the 


omnipotent 


a 
sin- 


cerely trust printer 


in his wisdom 


does not set that up as male, for whik 


the description in a general way ap- 
plies to the latter I have no _ inten- 
tion at the moment of discussing either 
his attributes or pecularities. What | 
have in mind is the postal system and 
the ready facilities it affords for es- 


tablishing communication between peo- 
ple who are minded even occasional! 


to take their pen in hand. The point 
I wish to make is neatly  illus- 
trated in a little anecdote’ current 
during a recent historical period be 
fore it had been definitely decided who 
won the war. Now that each of the 
nations involved modestly has approp- 


riated the honor, the question has been 
lifted of the 
avd probably will 
the 


controversial class 


no 


out 


arouse further 


interest until members of tne 


Hokendauqua high school debating 


1930 
subject 


team of are casting about for a 


suitable on which to’ whet 


their oratorical blades. 


the period of stress an‘ 


while 


During 


strain, the papers manfully 


were keeping abreast of the times, 


keeping 
ol 


enterprising 
lap 
through 


and the more 
perhaps 
the times 
department, two colored gentlemen, one 
in a touching 


even a or two ahead 


their forecasting 
engaged discussion 
the 
big guns 


cay 
and carrying oO: 
yped 
This 


was 


power 
h 


eacn 


on range 
the devel by of the 


the 
the 
the 


warring nations was about 
Big Bertha 
of 


(one 


time occupying 


the front page in most ol 


the 


center 


dailies ot gentlemen 


having absorbed 
the 


misinformation 


( f color 2g as 
and 
( ould 


pessi 


much of informatron 


he 


a> 


assimilate was frankly 
“Cullud he 
earnestly :—“Lend 


eahs 


mistic. boy,” de- 


clared me 

floppin’ fo’ a 
Dis heah am goin’ to 
Dem 


yo big 


minit 
be 


a long distance wah. 


angone 


dat’ll 
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shoot 


a 


sight 75 miles away.” 


“Huh,” 


pert 
lak 


is 


to 
done 
when 
along 
cap’n 
wants is 
add’ess; 


office 


pityingly. 
know? 
gota 
dat 
de 


wants 


das 


remarked 


De 
gun, 
gun 


Potomac 


to 
de man’s 


al: 


add’ess!” 


jes’ 


“What's 


Un 


too, 
pops i 
tonight. 


shoot 


ne 


ahest 
his 


man whut’s 


the second 
75 
ited States 
all 


t ain't 
a man 
post 


neahest 


miles, 





oundry [roubles 


outa 


ex- 


I'd 
navy 
and believe me 
quiet 
W’en 
all 

office 


post 


de 


he 


Having enlisted the wholehearted co- 


operation 
by 
graving 
the 


His 


of 


upper right hand corner of 


a pertect 
a letter 


opportunity 


the well 
United 

the 

my 

Was 
trom 
slow 
it Was 
therefore 
ishable 


affixing a 


teatures 


to 


known 
States 
missive 
hands 
maile 
here 
passage 
addressed 


the 


of 


well 


bearing a 


stranger 
my 
of 


was 
a few 
dina 
and I 
only 


to 


probably 


freight. 


mail 


post 


executed 


re 
and wig 
Country, done 


recently 
address I 
paying a 
carrying 
by 
saiely 
days 
town 
can 
on 


( lassed 


master 
steel 

‘presentation 
the 
red, 


ot 


in to 


take 
tribute 
power of 

stating 
delivered 
afterward 
about 
for 
theory 


account 
the 
&E FOUNDRY 


as 


general 


en 
of 


Father 


the 


an envelope, 


forwarded 


this 
to 
the 


that 
into 


It 


100 miles 


its 


that 
and 


nonper- 


The letter was written in pencil and 


} 


ore abundant evidence that the point 
of the pencil frequently had been lu- 
bricated during the composition. With 
the exception of the formal  begin- 
ning and ending it was written in 
a truly informal style with an easy 


disregard 


and an 


for 


evident 






Now You 
Biaos Tay 
Am Gert 


punctuation 
partiality f 


and 


r 


spelliny 
capital 





Ge 


as 


‘mmans is done got a gun A 


long as fum heah to hell- 


HAMMER 


IS A 


CONVINCING 
AGE 


LANGU 
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letters. I had to read over twice and 


then sprinkle a few periods, colons 


it 
could 


and semicolons through here and 


before | 
the 


there properly appreci 


ate message 

Dear & Bro: I seen in one of 
your pieces lately where Bill made «a 
joom pot in a certain Shop in the east 
and from the Way it was wrote I sus- 
pect that Me and Bill worked there at 
the Same _ time. 1 worked in the 
Dog house at that time and it ain't 
likely that He remembers me but I 
mind all the Gang that worked on 
the Dry dock when them pots was goin 
through and I guess he Is the same 
Bird what used to leave his Paper of 
Polar Bear on the edge of the flast 
and then Threaten to crack any gink 
on the head who Offered to touch it. 
\st him if he Remembers the day 
he blamed the ginney for stealing his 
Shovel and chased him with a Rammer 
all over the shop until the guy 
jumped into one of the roll and 
blame near broke his Neck. him 
ii he remembers the Oil works where 
he used to be assistant bar Tender 
on rush nights and Pay Nights be- 
cause he was on the Keg himself. He 
certainly was one Gabby guy and had 
more to Say at a meeting than any 
other Three members. I think he 
must have knew the constitution off 
by heart and he always spoke of the 
national Officers by their first name 
I guess I wont never forget the night 


Sir 


Poor 
Pits 
Ast 


he acted as inductor and helped to 
inisheate 3 candidates with frills and 
trimmins that aint in no Richual He 
made them leave their shoes and sox 
in the antiroom and then led 
them in blindfolded and ast them 
in turn to ste] on to the 
skales while he took their weight 
The skale was a_e Block of ice 
and them birds thot they was 
Standin on a red hot Plate. 
To try their Grip he got them 
to hold the handles of 
one oft them little Hick- 
ev battries and then shot 
a Jolt into them that 
nearly loosened their back 
Teeth He told them it 
would Now be nesesary 


to test their lung capacity to 


to see if they were a good in- 
surance Risk and to do that 
he held the Nose of a bellas 
in their mouth and told 
them to Blow as hard as they 
ANY could. They blew until they 
nearly bust their gawl and 
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there 
that 


when 3111 was satisfied that 
wasnt a gasp left in Them and 
they was in danger of blowin a Fuse, 
he announced that their lungs was 
under developed and Advised them to 


take an hours exercise with the Dum- 
bells before going to Work every 
morning and another hour at Night 
after pourin of the Heat. He stuck 
the handle of a long feather duster 
down the back of each Mans coat 
collar with the feathers kinda droopin 


over his head like a Weepin willa tree 


and got them to do _ the 
Goose step single file; each 
man holdin on to the coat 
tail of the Man ahead and 
the First man holdin on to 
the end of a wet Swab while 
Bill held the other end. He 
led them all around the Hall 
and when they got Back in 
front of the chair he faced 
them . around to where the 
rest of the members were 
sitting in Convulshins and 
havin Joined their hands told 
them to say Hee Haw 3 
times as loud as they could. 


I'll say them was the Good 
old days. Next time you see 


Bill ast him if he ever run 
across red McNevin in the 
course of his Travels since 
he left down there. Red 


was a good old Scout but | 
aint never run across him for 


a good manv years and I wonder it 
Bill knows where he is at now. Hop- 
ping this finds you well as it Leaves 
me at present | remain yours fater- 
nally 
Tim (peg) Donovan 

P. S. 1 dont care Much for this dump 
and may blow any minute so if you 
write | wish you would write quick. 
The flasts is Punk and the Sand aint 
got no body to it and the gaffer is a 
regular old crab if one drops on you 
| has a little Trouble today and he 
starts to Ball me out, but I told him 


where to get of at I ses I worked 


in shops where they woodent allow th 
Likes of vou to claywash the Gaggers 
and to can that home Guard stuff and 
give me my Time. He didn’t have n 
come back and went away Growlin, but 
I see where me and him aint goin 
to do no kissin and makin up. How 
things in Cleveland? 


I have no intention of posing as an 


efficiency expert, one of those super 
busy boys who always keep that snappy 
reminder “Do It Now” framed over 
their desks Due to advancing age 
and other limitations, I cannot qualify 
as a member of the Bov Scouts with 
their bright and shining motto: “One 


INITIATION FEATURES 
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kind action every day.” In fact a 
strict regard for the beautiful virtue 
of truth compels me to admit that 
the best I can hope for is to be 


classed as 
amount of satisfaction from the proverb 


which says “Better late than never.” 

However, I felt that on this oc- 
casion a little direct action was nec- 
essary and that same evening I ram- 





Cmon BotH 
Feet ON THA _ 


one who derives a certain, 
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the where he 


was bitten off by an alli- 


poured, to one 
claimed it 
gator in a Florida swamp. 

“The 


him to 


just 


seem to bother 
He 


up as good a day’s work as the next 


loss did not 
any extent. could put 
man and when it came to pouring off 
take his place the 
handles of a 250-pound bull ladle and 
navigate 


he could between 


his down the gangway 
as readily as any man, and 
better that some men equipped 
with a full and complete set 
However, he 


had one pet aversion, he would 


way 


of legs and feet. 


not work on a molding ma- 
chine. Of atti- 
tude at that time, when mold- 


course his 


ing machines were something 
of a curiosity, was more in 








NOT DESCRIBED IN 


Bill's 
hands 


place and placed 
the letter in his without 
ment. He read it through and I could 
see by the manner in which he grinned 
at some of the that 
known correspondent had scored what 
led to 


circles as a 


bled over to 


coni 


allusions my un- 


i have been believe is known 


bull’s eye 
Bill “% 


the 


In sporting 


“Remember him?” = said 


only 


He 


woode n 


should savy I do was 


ever saw 


leg | 
He 


before 


molder with a 


rade Was on 


tr 
road 10 or 15 


had 


ot importance 


the 


working at 


the years my 


worked in town 


the 


time and every 


between two 


oceans 


that time Instead of being a li 
ability his wooden leg actually was 
in asset and secured him many a ride 

the caboose when his less fortunate 
two-legged friends were forced to do 
their migrating on the bumpers an 
brake beams I don’t know how he 
lost h leg 1 have heard about 40 
different versions of the story, rang- 
ing all way from the one wher 
he stepy into an Open sand mold 





rHE 


line with the spirit of the 
times than it is now when 
the foundry not equipped 
with one of these labor sav- 
ers is almost as much of a 
curiosity as a foundry with 
one, was at that time. The 
RITUAI molding machine has not 
solved all the foundryman’s 
troubles. That would be expecting too 


much and might give a certain air of 


credence to the statement sometimes 
set forth by, no doubt, well meaning 
people that the Millenium is at hand 
It also would confirm the views of 
those dapper young’ superintendents 
who never made a mold in their lives 
and therefore cannot understand why, 
if the men are not criminally care- 
less, these same men can put up a 
floor of perfect molds one day and on 
the following day turn out a flock of 
wasters 

“Many factors besides the formation 


o: the mold enter into the production 
o1 a perfect casting. One of these is 
the condition of the sand and the 
manner in which it is mixed and de- 
livered to the molders. If it is too 
wet, or wet in spots, the metal will 
kick and blow, resulting in a scabby, 
cut, dirty and porous casting If 
it 1s too dry it will wash in front 
ot the gates and probably drop or 
craw down from the corse If it is 


not of a sufficiently char- 


refractory 








THE LAST "BO OF SUMMER, LEFT 


BREWING ALONE ALL HIS LOVELY 


COMPANIONS 


ARE FADED AND GONE 
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face of the 
product 
accepted 
has been 


acter it will fuse to the 
casting and the resultant 
will resemble, to use _ the 
foundry term, something that 
dug out of a quarry. 

“A second potemtial source of trou- 


ble is the condition of the flasks and 
bottom boards. Each time a flask, 
particularly a wooden flask is used 
and shaken out, it loses some of its 
rigidity. Each time a bottom board 
is used, particularly if only a small 
thickness of sand separates it from 


the red hot casting, it becomes slightly 
Both the flask and the bot- 
may satisfactory 


charred. 


tom board render 


service for a long period, but almost 
inevitably, like the last straw on the 
camel’s back, or the well known pitcher 
that was taken too often to the well, 
the flask and bottom board will yield 
to the pressure of the molten iron and 


the casting will be a waster. 


“Many lost castings can be traced 
directly to loose or worn guides pro- 
vided for assembling cope and drag 


in their proper relative position. Where 


an intelligent molder is forced to use 
a flask 
‘hard to 
the 


forgets to 


sets his 
but 
sometimes 
The 


accustomed 


of this description he 


cope me and sun about,’ 
intelligent 
this 
operator 
the flask with 


closes his molds with 


most 
take 


machine 


even 
precaution. 
ordinary 
simply to filling sand 
and ramming it, 
no reference as to whether the guides 
either unless the 
cope is back 
to the scrap pile. If joint is flat 
and_ the symmetrical, that is, 
one-half in one-half in 
the casting 
the 
along 


not. In case 


a fiat 


fit or 
the casting will go 
the 
pattern 
the 


the cope, the 


drag and 


cope half of 


come in line with drag 


lap 


across 


will not 
half but 
side, or 
“Where 
is where 


one 
both 
irregular, that 
the pattern 
the 


corresponding 


will over all 


one end, or 


the joint is 
the 
above or 
of the flask 
hills and 


cope 


contour of 
sinks 
necessitating 
the sand, a 
edge of the 
the 


rises below edge 


hollows in shifted 
that the 
crushed 


means mold 


} 


joint will he when cope is 


set on and clamped. 
“A mold 


unsatisfactory 


the 


defective 


perils of 
flasks 


guides 


may escape 


sand, and 


bottom boards, unreliable and 


still 
its purpose If it is 


come to grief before it has served 


not properly 
weighted or clamped the metal will run 
the Clamped off is the 
term applied to a thin casting in which 
the 
so tightly that the mold space between 


out at joint 


clamps on mold have been drawn 


the cope and drag has been reduced 
to a point where little or no snace is 
left for the metal. The gates may 


be too small, or placed at il advised 
points to fill the mo!d in a reasonable 
time and consequently the casting will 
shut not the 


he cold and 


run up to 
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the case of large 


may 


high points. In 
castings the risers 
enough to feed the mass of metal be- 
and when the later 
broken off, cavities are disclosed wich 
may condemn the casting. 


not be large 


low risers are 


“Assuming that the mold has won 
past all the pitfalls outiined, the tem- 
perature and analysis of the iron with 


which it is poured, frequently consti- 
tute the deciding factor whether the 
casting produced fulfills the purpose 


for which it was intended, or is taken 
up stairs to take a part as an actor 
on the stage. Cold iron, especially 


1 light work, probably is responsible 
for more wasters than any other single 


scrap making factor. Even on fairly 
heavy work where the castings must 
be machined, cold iron causes the re- 
i ction of many castings on account 
ot dirt and occluded gases 

“The composition of the metal 
while of relative unimportance for 
some classes of castings is a factor 


of the utmost importance on others. A 


point frequently overlooked in this 
connection is that while the compon- 
ent parts of the charge entering the 
furnace may be correctly calculated 
ty meet the anticipated analysis, the 
same metal through faulty or ignor- 
ant furnace practice, may be_ utterly 
worthless leaving the spot, for the 


purpose intended. From the foregoing 


and about 114 other reasons which I 
have not the time to touch upon at 
the present time it is apparent that 


instead of wondering why wasters oc- 
casionally are produced in the foundry 
it would be more to the point to won- 


der how it is possible to produce any 


good castings.’ 

“All quite interesting, Bill,” I said. 
“but that is not what I came over for. 
Will you write to Tim or shall I tell 
him that I have seen you and that 
vou send him your love and so forth 
\lso, what about Red McNevin? Do 
you know where he is?” 

“You write,” said Bill. “I hate that 
kind of work Tell him whatever 
vou like The last I heard of Red 
about two years ago he was on the 
way to Peru and in the natural course 


i events I should not be at all sur- 


prised to see him one of these days 
creeping from between the trucks of 
in overland freight, out here in the 
Collinwood yards.” 


Purchase Interest of the 
Camden Iron Works 


The Birdsboro Steel Foundry & 
Machine Co., Birdsboro, Pa., has pur- 
chased all patents, records, drawings, 
patterns and goodwill on hydraulic 
eauipment from the Camden _ Iron 
Works, Camden, N. J. The purchase 


05 
covers the line for a long term of 
years sold through R. D. Wood & 


Co., Philadelphia. The Birdsboro com- 


pany will continue manufacturing its 
full line of blast furnace, rolling mill 
and steel works equipment and ac- 
cessories. Part of the Camden plant 
has been purchased by the United 


States Cast Iron Pipe & Foundry Ce. 


Philadelphia, including the patterns, 
patents, etc., covering all but the hy- 
draulic machinery units 

The Camden works was owned and 


Wood & 


a receivership for 


operated by R. D 
1915, at 
the latter 
ceivership. 


Co. up to 
which time 
into re- 


threw the former 


Make Wheels 


Centrifugally 


Will 


Car 


the 
with 


One of leading British pig iron 


producers four blast furnaces in 


the midlands of England is negotiat- 
ing with a British foundry for the 
purpose of organizing a company to 


the manufacture of iron 


wheels by 


develop cast 
centrifugal 
The 
with a ver- 
tical axis, and will be cast with chilled 
iron on the 
ductile metal in 
work 


car the process 


using permanent molds wheels 


will be made in a machine 
and a 
the 


promises to be 


rim more 
This 


exceedingly in- 


softer, 
center, 


teresting, owing to the cast-iron car 


wheel being practically unknown in 
Europe. It also reflects the progress 
which is being made with the centri- 


England. The 
new organization, which has the bene- 
ft 
in centrifugal 


fugal casting process in 


t of considerable previous experience 


castings, also expects 


to turn out large centrifugal castings 
in other lines in addition to its work 
in the railroad field. 

J. W. Paxson Co., Philadelphia, has 


modern 
and D 
where the manufac 


occupied a recently completed 


factory building at Nicetown 


Milwaukee, 


Streets, 


ture of foundry machinery, supplies 


and facings will be continued 


H. A. Kimber, formerly of the Quig 
ley Furnace Speci: 
the 
fuel department of the 
120 Broadway, New York 


was made owing to the acquisition by 


, . 
ilties Co., Is 


now 1n 
charge of sales of the pulverized 
Hardinge Co., 

This change 


the Hardinge Co. of the pulverized fuel 


department of the Quigley Furnace 
Specialties Co. 

One of the most promising copper 
deposits ever discovered in this coun- 
try, it is reported, has recently been 
unearthed on the west coast of New- 


foundland. 
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THE CASTING IS SHOWN IN AN INVERTED POSITION TO THAT IN WHICH IT WAS MOLDED AND CAST—THE 
MANIFOLD CHAMBER WHICH IS CAST INTEGRAL WITH SOME OF THE SMALLER CYLINDERS IN THIS 
INSTANCE IS FORMED AS A SEPARATE CASTING 





















How Large Engine Parts Are Made- 


Molding Practice Observed at Large Manufacturing Plant in the Production 
of What Are Claimed To Be Largest Gas 
Engines in the World 


BY PAT DWYER 








LTHOUGH the principle of England was the first attempt to com- ents. From 1870 improvements ad- 
explosive power was con- press the charge before exploding. vanced to a steady rate, largely in 
ceived some 200 years ago From this time on to about 1860 many the valve gear and precision of gov- 
and experiments were made patents were issued in Europe and a_erning for variable loads. 
with gun powder as the explosive ele- few in the United States for internal The early idea of the necessity of 
ment, it was not until the closing years combustion engines, but the progress slow combustion was a great draw- 
of the eighteenth century that the was slow and the practical introduction back in the advancement of efficiency 
idea of driving an engine by exploding came with spasmodic effect and low and the suggestion made by de Rocha 


a substance or gas took a patentable efficiency. After 1860 improvement in 1862 did not take root as a prophetic 
shape. Not until 1826 was further seems to have been made. The Lenoir truth until many failures and years of 
rrouress made. At that time experi- engine was produced in France and experience had taught the fundamental 


ments in England led to condensing brought to the United States. It failed axiom that rapidity of action both in 
the products of combustion by a jet to meet expectations and soon was fol- combustion and expansion was the 













of water, thus creating a partial lowed by further improvements in the basis of success in  explosive-type 
vacuum. Hugon motor in France, 1862, fol- motors 

Brown's probably was the first ex- lowed by Beau de Rocha’s four-cycle With this truth and the demand for 
plosive-type engine that did real work. idea which has been developed slowly small and safe prime movers the man- 
It was clumsy and unwieldy and soon through a long series of experimental ufacture of gas engines’ increased in 
was relegated to its place among the trials by different inventors. In the Europe and America at a more rapid 
failures of previous experiments. No hands of Otto and Langdon further rate. Improvements in perfecting de- 


h to active explosive effect in progress was made and numerous pat- tails finally have raised it to the dig- 


approac 
a cylinder was reached in practice, al- ents were issued in England, France nity of a rival to the steam engine for 
though many ingenious designs were and Germany. These were followed by small, intermediate and even large in- 


described, until about 1838 and the an increasing interest in the United . stallations 








years following Barnett’s engine in States and by the issuing of a few pat The unit size for a single large cyl- 

















-A BATTERY OF TWIN-TANDEM, 4-CYCLE GAS ENGINES SET UP IN THE PLANT OF THE INDIANA STEEL CO 
GARY, IND. 
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FIG GAS ENGINE CYLINDERS AND 
A CONCRETE-LINED 


1910 was about 700 horse- 


inder 1 
power; but by combining cylinders in 
the same machine from 1500 to 2000 
horsepower were available. Since that 
time, increasingly larger units have 
been developed from year to year cul- 
minating at @#e present time in a_ set 
of four engines built by the Allis 
Chalmers Co., West Allis, Wis., each 
unit having a normal rated capacity 
of 5000 brake horsepower. The com 
pany has built this type of engine for 
many years, but the set recently com- 
pleted for a subsidiary of the United 
States Steel Corporation is the largest 


ever attempted 
For Blast Furnace Gas 


This type of engine has been de 
signed especially for the use of blast 
furnace gas. Consequently all the de 
tails have been developed with a view 
to adapting the engine to the perfect 
utilization of this fuel but it 1s equally 
adaptable for use with coke-oven, pro- 
ducer, natural or illuminating gas. The 
engine is a four-cycle, double-acting 
type The operations taking place at 
each end of each cylinder are on the 
Otto cycle, hence the results accom- 
plished in each end of the cylinder are 
the same as in the single acting Otto 
engine. Each end of the’ cylinder 
is provided with three distinct valves: 
First, the inlet valve admitting either 
air or combusttble mixture into the 
cylinder; second, the gas valve regu- 
lating the amount and period of gas 
admission to the cylinder; and _ third, 
the exhaust valve. 

The Allis-Chalmers Co. has devel- 
oped a standard practice in its West 
\llis shops for the manufacture’ of 
these engines and although the units 
described are the largest made up to 
this time, the same style of equipment, 
the same methods and at some stages 
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OTHER 


rigging, - were 


that the engines are arranged in pairs; 


mist ellaneous 
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for four flywheels, eight engine frames 


and 16 cy linders, 


Many of the miscellaneous parts 
while exhibiting points of interest were 
molded according to what is recog- 
nized in shops handling heavy ma- 
chinery, as fairly standardized practice 
but the cylinders, engine frames and 
flywheels were produced wholly or in 
part in a manner peculiar to this es- 
tablishment. The cylinders were made 
in loam molds dried in the oven. The 
engine frames were molded in con- 
crete pits in the floor and the molds 
dried from within. The flywheels were 
formed wholly in cores which were 
assembled on the floor, surrounded by 
a curbing and the spaces between the 
curbing and the core, rammed full of 
green sand. Taking them in the order 
indicated we shall consider some of 
the molding and core making features 
involved in the production of the 


castings. 
Casting Weighs 50 Tons 


One of the cylinders resting on the 
cleaning room floor in an inverted po- 
sition to that in which it was cast is 
shown in Fig. 1. The casting as it 
stands weighs 50 tons and required 58 
tons in the ladles to pour it. This 
cylinder, 48 inches diameter bore is 4 
inches larger in diameter than the 


bui 


largest heretofore It by the com 
pany It differs also to the extent 
that the manifold chamber in’ which 
the air and gas are mixed before en- 
tering the cylinder is not cast integral 
with the remainder of the casting. It 


is formed as a separate casting and is 








RIGHT DELIVERS THE IRON TO TWO 


THE BOTTOM OF THE MOLD—THE 


ENCLOSES A RING OR SMALL POP GATES 
TOP OF THE MOLD 
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bolted to the face containing the two 
round and four square openings shown 
at the left hand side of the cylinder. 
When in service, the cylinder lies in a 
horizontal position with the manifold 
chamber on top. The gas belt O, 
Fig. 1, is cast integrally with the body 
of the cylinder on one side and a 
corresponding air belt occupies a simi- 
lar position on the opposite side. The 
square openings shown at the center 


of the left of the illustration serve to 


admit the gas and air to the manifold 
chamber and later to the mixing valves 
which are the poppet type and operate 
over the openings, J J. 

The openings for air and gas and 
also for the exhaust are on the far 
side of the casting and therefore can- 
not be seen, but their appearance is 
clearly indicated on the top half of the 
pattern shown in Fig. 8 In this 
illustration E is the exhaust core print, 
G is the gas connection and BP is the 
point at which air is taken in It 
will be noted by referring to the illus 
tration, Fig. 1, that the casting is sym- 
metrical and was made with duplicate 
sets of valve cores above and below 


the center line 
Giant § ¢ c Required 


W hile on the subject ot cores at 
tention is directed to the barrel core 
shown in Fig. 10. It is a single brick 
wall built on a round plate provided 
with long lifting hooks and covered 
with a coating ot loam tape red at the 
bottom to fit the core print in the 
lower half of the mold. It is ap 
proximately 13 feet long by 4 feet in 
diameter and was built as a_ unit 
around one of the several long spindles 


with which the foundry was equipped 





FIG. 5—FIRST SECTION OF THE MOLD 
AFTER THE MAIN PATTERN WAS DRAWN, BUT WITH 
PIECES STILL 
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they appeared on the 


VARIOUS LOOSE 








CORE WAS ADJUSTED CENTRALLY THE 


BEFORE THE MOLD FINALLY WAS 


ASSEMBLED 


in Fig. 9 A complete corebox was 
furnished for each of the core sections 
which was formed face down After 


the core was made, the remainder of 


the space in the core box was hi 


with old molding sand and then a plate 
was clamped on and the box rolled 
ove! After the box had been re 
moved, the body of molding sand un 
der the core supported the green core 


and prevented distortion until it had 


dried 





All the larg: cores were made irom 
a coarse grade of local sand which 


' 
possesses excelien venting properties 


It was bonded with pitch compound 
ind passed through a mechanical mixer 
to insure uniformity Che gas from 
the gas and air-belt cores, the barrel 
core and the various valve and hand- 


hole cores was taken off in the usual 


manner through the end prints pro- 


vided on each one: but the water 


jacket core being entirely surrounded 


by metal required to be handled in a 
different manner. 

Three cast-iron bars, cast in open 
sand molds and similar in general de- 


70 
sign to the one shown resting on the 


core plate in Fig. 9 were used in place 


of an arbor in each section of the 
jacket core. One end, S, extended be 
yond the core and served for a chap- 
let on the bottom ot the core The 
other end, P, was formed otf a piece 
of l-inch threaded pipe and_ served 
both as a vent outlet and a chaplet on 
the top of the core The holes lett 
in the ends of the castings afterward 
were tapped and plugged. Two %- 





THE FOUNDRY 


tively small gas cylinder castings. The 


management prefers this method to 
the use of iron flasks aud claims 
among other merits that a gang of 
men, skilled and unskilled may be 
worked to better advantage than mak- 
ing these castings in dry sand molds. 
During the days of the Emergency 
Fleet corporation when every engine 
building plant in the country was giv- 


en an opportunity to build engines for 


the future American merchant marine, 


FIG rik CHEEKS WERE ASSEMBLED AS A GUIDE IN SETTING THE WATER 
IACKET CORE THEN THEY WERE TAKEN OFF AGAIN TO FACILITATE SETTING 
THE VARIOUS CORES AND AFTERWARD REPLACED ONE AT A TIME 
inch steel mis extended from end to — the Chalmers Co. found time 
end of ea One end was bent imo other activities to turn out 
in the forn f a letter ind th 18 cylinders a month. These cylinders 
other end wa rrmed into a loop by comprise the high, intermediate and 
which to litt t core after it had low = pre ! units for the standard 
dried and lower it into the mold. A 2880-hor er Emergency Fleet 
series o! bent rod laid ict it Sieam ¢ ind weg d between 10 
fairly close int ind 12 t each, but these cylinder 
necessary reinfor ( tl ‘ castings made in dry sand molds 

Fine coke was used tre im the n flasks 

ter of the core to form an easy ess If only e casting had been want- 

for the gas generated its passage ed, it is probable that t mold would 

toward the three l-inch pipe outlets have been made with a sweep and a 

shown in position at PP, Fig. 9 set of loose pieces Not more than 
The practice of making the cylinders one or two men could have worked on 

in loam molds long has prevailed in this the job the greater part of the time 


foundry even in the case of compara- 


on account of the necessity of locating 
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the loose pieces accurately and conse- 
quently it would have been anywhere 


from a month to two months before 
the casting could have been poured. 
As an alternative method a skeleton 


pattern might have been employed. 
This would have saved time and lum- 
ber in the pattern shop and would 
have saved some time in the foundry, 
inasmuch as all the loose pieces would 
have been definitely located and would 


have required no further measuring 
and checking as the building of the 
mold progressed. However, a great 
deal of skilled work would have been 


necessary in building the mold and af- 
terward in finishing it and as in the 
former instance, only a few men could 


have been placed at work. 

With the whole pattern carefully 
checked for dimensions and with all 
the loose pieces definitely located, it 
is possible to use a gang of semi- 


skilled make the mold. With 
a whole pattern it also is optional to 
flask or build it 
this instance, it 
the 


loam 


men to 


1 


ram the mold in a 
esti- 


be 


rapidly as 


in loam. In was 


niated that cylinders could 
molds as 


flasks 
construct 


made in 
they 


it would be necessary to 


could be in iron and since 


sev- 


eral flasks to meet the production 
schedule and, further, since all the 
facilities for loam molding were al- 
ready in existence, the latter method 
was adopted. Incidentally, after the 
frst casting was poured the remain- 
der of the 16 were poured at seven- 
day intervals. 
Pattern Construction 

To co-ordinate all the factors of 
production, molding, drying, core mak- 
ing, assembling and pouring and at 
the same time to avoid delays on ac- 


count of lack of equipment, it was de- 
build- 
the ex- 
core ar- 
made 


sets of 
With 
ception of the water-jacket 
set of had to be 
each casting, a single complete set 
the 
elapsed 


cided to provide four 


rings and plates. 


ing 
bors, a which 
for 
entire 16 
be- 
the pouring of any two castings 

that 
runner 


of rigging served for 


castings Several days 
tween 
and in way it possible to 
shift 


binders and curbing from one mold to 


was 


the boxes, cope plates, 


another. 


By referring to the illustration of 
the casting shown in Fig. 1, it will 
be noted that the mold was parted 
horizontally in four places, once in the 
center, once between the center and 
each end and again on the top which 
was covered by a plain flat-loamed 
plate. The pattern was parted in the 
same manner to facilitate molding 
and incidentally to furnish an oppor- 


tunity for two gangs of men to work 
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on the job at the same time. The top 
half of the pattern, shown in Fig. 8, 
is approximately 7 feet high, this in- 
cludes a section 14 inches high for a 
continuous riser or head metal. The 
various bosses, lugs, core prints, etc., 
were attached to the body of the pat- 


tern as indicated in the _ illustration. 
As the building of the mold pro- 
gressed, the long pins holding the 


various loose pieces in place were re- 
moved and when finally the top of the 
mold had been swept off level the 
main body of the pattern was drawn 
by the crane, leaving the loose pieces 
to be drawn in afterward. The lower 
half of the pattern was similar to the 


upper with the exception of the sec- 
tion provided for head metal, 
The molds were built on the floor 


in front of the large drying ovens and 


at no great distance from the casting 
pit, 30 x 30 feet, shown in Fig. 3. 
This photograph was taken _ several 


years ago and shows the comparative 
size of some of the gas engine cylin- 
that time. 


ders made at 


Building the Mold 


The cope or upper half of the pat- 
tern was placed on a prepared surface 
8. This surface cor- 
side of an ordinary 


as shown in Fig. 
responds 
match plate only on an enlarged scale. 
by sveeping a coat 
brick 
outline of 
the 
pattern in 


to one 
It was prepared 
of loam on a 
on edge. The 
then was scratched in 
served to locate the 
proximately the same place each time 
used. In this way the side 
held at angles to 
line and were guaranteed 


foundation laid 
the pattern 
loam and 


ap- 


it was 
walls were right 
the parting 
to be in a straight 
dicular when the mold was 
later. No attempt made to 
vide any guide 
point at the time the mold was built 
They were attended to later and will 
be referred to at the proper time 

A building ring, 6 inches thick, pro 
vided with suitable lifting lugs on the 


line and perpen- 


assembled 
was pro- 


marks on this center 


outside and with gaps on the inside 
to clear the projecting parts of the 
pattern was loamed to a true flat sur- 
face on one side and then lowered 
over the pattern until the loamed sur- 
face came in contact with the pre- 
pared bed. A thickness of loam then 
was applied to the pattern and the 
brick wal] built up as high as the 


shoulder on both sides of the pattern 


At this point a second building ring 
2 inches thick was set on to carry 
and support the over hang. Building 


then was continued until the wall was 
approximately flush with the parting 
line of the pattern and then a layer 
of loam was spread and scraped off in 
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a straight line. In building the wall, 
openings were left back of every core 
print. These are quite apparent in 
several of the illustrations, particular- 
ly Fig. 7 and were not closed until the 
assembled and cored. 

line A, 


mold 
A parting 


Was 


was made at the 


Fig. 8, to facilitate placing the exhaust 
core at one side and the intake core 
on the opposite side during the as- 


sembling of the mold. A lifting ring 
was lowered into place, the wall built 
a second ring 
which the 
top of the 
thickness of 
top of the wall and scraped 
the the 


daubed on 


up about half way, then 
wall was 


At 


was 


was set on, after 


carried to the pattern. 


this point a loam 
spread on 
off flush 


Suitable 


with 


marks 


top of pattern. 


were the 
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tween the bricks filled with fine cinder. 
Short lengths of pipe as shown at 
H, in Figs. 6 and 7, laid in the 
brickwork at six equidistant points to 
convey the gas to the outside of the 
mold. A sweep then was attached to 
the spindle arm and two additional 
courses of brick built up. These were 
covered with loam and then the sweep 
form a tapered 
core print in the center about 4 inches 


were 


was pulled around to 


deep and also to form a second step 


further out to serve as a location for 
the pattern. 

The lower half of the pattern was 
set en the prepared bed and then, in 
the manner already’ described, the 
brick wall was built up to a_ point 
that would bring the second building 


’ 


FIG. S-THE UPPER HALF OF THE PATTERN WITH THE VARIOUS LOOSE PIECES 


ATTACHED IN THEIR RESPECTIVE PLACES THE 14-INCH EXTENSION ON 
TOP OF THE PATTERN WAS DESIGNED TO FURNISH HEAD METAL 
ON THE CASTING 
joint ring on the outside and then, af- plate immediately under the exhaust 
ter the top half of the pattern had core print as shown at L. Fig. 6, on 
been lifted out, the upper section of one side and the intake core on the 
the mold was lifted off and placed on opposite side. Having set this plate, 
stands to be finished. The second building the mold was continued up 
section of the mold was treated in a to the parting line on these same 
similar manner and while two prints. From this point to the top of 
skilled molders were finishing the in- the half pattern the wall was built 

side of the meld, the remainder of in the manner already described 

the gang placed the pattern back on An upright runner made of 4-inch 

the prepared foundation and started tile built into the brick work extend- 

another mold ed from the top of the mold to the 
The lower half of the mold was bottom on each side. The position is 

built on a foundation plate about 5 learly indicated at RR, Fig. 5. Two 
inches thick, provided with 16 lugs to flat runners 5 x 1! inches connected 


serve both for lifting the mold from 
place to place and for anchoring the 
binder bolts when the mold was as- 
sembled The plate was leveled on 
the floor with a spindle projecting up- 
ward through a hole in the center. 
A single course of brick was laid 


open on the plate with the spaces be- 


the bottom of each 
with the bottom edge of the casting. 
These flat gates the 
upright runner radially and joined the 
pattern at a tangent so that they could 
not be drawn in after the pattern was 
removed. Openings were left in the 
brick work immediately behind them 


upright runner 


extended from 
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and after they had been drawn out, 
the holes were bricked up. In addi- 
tion to the runners on the bottom, the 
mold also was poured through a ring 
ot small pop gates on the top. Thi 
method adopted in pouring the cast- 
ing is clearly indicated in Fig. 4, in 
which the horseshoe runner on_ the 
right feeds the two upright runners 
which convey iron to the gates at the 
bottom of the mold while the sing! 
runner on the left supplies the iron 
to the ring of pop gates surround 
ing the barrel-core print 
{ssembling the Mold 

After the different parts of the mold 
ind cores were dried they were taken 
out of the ovens and lifted off the 
cers to make room for others \ 
level sand bed was prepared on the 
bottom of the casting pit to receive 
the first ol bottom section of the 
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sections 


two accurately by the sense 
of touch. Loam then was daubed 
across the joints at several points and 
marks cut with a trowel to serve as 
a guide in reassembling the mold a 
second time. With all the sections oi 
the mold except the cover assembled, 
the tour parts ot the water jacket core 
were lowered into place. A man in 
side at the bott ym and two men at 
the top made the necessary adjust 
ments and measurements to locate the 
water;jacket core in such a manner as 


to have an equal thickness of metal 
all around it Che mold sections then 
were removed one at a time and 
placed on the floor, leaving the bot 


tem section in place supporting the 
water-jacket core as shown in Fig. 6 
lo hold the four parts of the wa 


strands 
the 


the 


ter jacket core together, a few 


o* wire were wrapped around ad 


joining protruding parts of core 
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and for that reason it has been found 
advantageous to drill a continuation of 
the hole through the jacket wall and 
insert a steel bushing in each of the 


ignition hoies during the machining 


operations undry the cores 


only extended to the water-jacket core 
ind helped to hold it in position [he 
exhaust and inlet cores extended from 
ie outside through openings provided 
















FIG EACH WATER-JACKET CORE WAS MADE IN FOUR LONGITUDINAL SECTIONS—ONE OF THE CAST CORE IRONS 
WHICH SERVED AS A CHAPLET ON THE BOTTOM AND A V1 PIPE ON THE TOP IS SHOWN RESTING IN FRONT OI 
PrHE LOWER CORE SECTION FIG THE CENTER CORI \ FEET, WAS BUILT OF BRICK AND LOAM ON A 
PLATE PROVIDED WITH LONG LIFTING HOOKS 
mold Atte t iad bee adjusted bars top and ‘botton Che tour pet in the water-jacket core into the main 
satisfactorily, that is, with the two up pendicular joints thet vere daubed_ barrel core. Instead « supporting the 
right runners at right angles to the with loam. blacked. a1 dried with a inner ends of these cores in prints, 
crane runway so that two cranes could’ torch It was essentia ot course, built into the main core, they rested 
be employed simultaneous! to pour that the water-jacket core should be = on chaplets placed within the round 

the casting with two ladles, the re practically one piece to insure an chambers in the water-jacket core. 
maining sections of the mold were uninterrupted chamber for the circula 

lowered into place on top of the first’ tion of the wtaer. This end was se Lower nto Place 

section. The upper and lower sections cured by jamming the ignition, test Having set an exhaust core in the 
were guided into place by the am ing and hand hole cores up against openings indicated at FE. Fig. 6. one 
marks placed across the joints before it as the assembling of the mold pro- of the inlet cores at J. Fig. 1. four 
the mold was separated. The first top gresses. ignition and two recording instrument 
center section was guided into place The ignition openings, shown at AK. cores K and C, the first cheek part 
by a man standing outside of each Fig. 1, do not extend through into o: the mold was lowered into place. 
opening at that joint and holding one the barrel. Through these holes the The cores for the hand holes 1 and 
hand inside the mold so as to join the spark is carried to ignite the charge 2 and the corresponding cores on the 
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opposite side which cannot be seen in 


the illustration, were placed well back 


in the core prints and after the cheek 
had been lowered into place they were 
pushed up hard against the water- 
jacket core. The upper and lower 


hand holes are provided as a conven- 
water-jacket 
core. bolted 
er them and also over the hand 
gas belts 
periodical 


ience in removing the 


Covers afterward are Ov- 
holes 
in the air and which may 


be removed at intervals to 


out the sediment 
the 
holes also are provided on 
side of the 
position—to serve as drain holes when 


Water 


bosses 


permit cleaning 


chambers. Four 
the 


working 


which forms in 
under 
casting—when in 
washed out. 


drilled 


the cylinder is 

cennections are 

W’, Fig. 1. 
The gas 

to form the 

center. of the casting, were lowered in- 


through 


designed 
the 


wind belt cores, 


chamber surrounding 


to place They were supported and 
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held in place by suitable prints .at 
each end and by a number of stud 
chaplets placed top and bottom around 
the circular part of each core The 
cores in the upper part of the mold, 
together with the two remaining 


cheeks were placed in their respective 


positions and then the long center or 


barrel core was picked up by the 
crane and lowered through the open 
end of the mold until the bottom 


rested on the core print in the bottom 
of the mold provided for that purpose. 
The cope or cover of the mold was 


made up of two plates as shown in 
Fig. 4. The lower plate, loamed on 
the under side was set on first It 


the with an 


enough to 


was provided in center 


opening large embrace the 


top print of the center core and also 


with a number of smaller holes lo- 
cated on a ring immediately above the 
water-jacket core. Pieces of heavy 2- 


inch pipe were lowered through these 


holes until the lower ends rested on 
top of the jacket core These pipes 
served as chaplets and also prevented 
the head metal from coming into con- 
tact with the pieces of l-inch pipe 
screwed to the short vent pipes pro- 
jecting above the top of the jacket 
core After all the pipes had been set, 


the plate was covered with one thick- 
brick 


leading 


edge with chan 
the 


ness ot laid on 


nels from every vent to 


outside of the plate as shown at QO, 


Fig. 4. A thickness of mud, just 
enough to clean up level was spread 
on top of the bricks and then aiter 
the necessary shims had been placed 
on top of the various chaplet and 


vent pipes the second cope plate was 
lowered into place with the runner al- 
After 
bolts. 


a steel curbing and 


adjusting and 


the 


ready made up 


tightening the binder mold 


was surrounded by 


the space between the mold and the 


curbing filled with sand rammed _ solidly 


TNH INT merit! 


How and Why in Brass Founding 


€ ve nN 
nti aenn st Tay TCOr»mmomratea 
Difficult to Incorporate 
Re eS 
vie}r ury in med brass 


() } uv coh ‘ 
had a 

1 ! f j cs é asking 1} 
{ { AS t 
brass castings. fro le eat diffe) 
ence m melting pomts and the case wu 
‘ hy hh gi RS if ca uA 

cn j his % e eas Hi 

, 

ever, U would ppreciat mm wmyorma } 
you may ve able ft wwe us m refere 
4 this sudiect 


that have been 
used for statuary 

Thi 
There 


Was 


add 


According to analyses 
made, the ancient bronze 
made in Siam contained quicksilver 
content was a little over 2 per cent. 
element 


could 


is no record of how this 


troduced Evidently it not be 


ed in the metallic form, as this would 
be similar to the addition of so much 
wat The mercury would lie on top 
of the molten bronze and simply simmer 
nd he lost un @ : 

iwav and be los p the chimney It may 
h: Ve hee 1! illo, W t] the tir small 
percentage 

Whe tin, alloyed with mercury, is 


added to molten copper or bronze, an 
explosion ensues, and much of the metal 
is thrown out of the pot, endangering 
those around The only way in which 


By Charles Vickers 


mercurial tin could be used by the writet 


was to melt the tin in a large ¢ rucible 
and keep it in the furnace until the quick 
silver had evaporated. Possibly, som 


small amount remained in the tin, but the 
percentage was too low to cause trou 
ble In the case of this manufacturer of 


red-brass no advantage would be 


castings 


quicksilver in the metal 


found in using 


that would compensate for the difficulty 


Hat M 1] ie oy KK . ac 
OU \Vilil pearing >ronzes 
HW re ed upon to make castings 

tor J iil rigs tha are subjected 

{ grea Pressure and the usual all AY 

{ such work seem to pound out 

$1 m extes the castings split tN 
hialve | have tried manganese bronze. 
but this material flattens. Any sugge 

4 ” miivture wall De 

ppp 
It w | appear that a hard alloy i 

needed here and we suggest a trial of 
the ] Wing alloy 
Harp Bearinc Bronzi 
Per Cent 

Copper 73.50 

Tin 12.00 

Lead 7.50 

I> per cent phosphor copper 7.00 


* TT ‘ ‘ 
Alloy mas Appearance Or 


Y ‘ Ra! T fl 
Pure Nickel 
He rt ould f 1 mriviurs j 
A 17" ] } j j appear Tile 
nickel 1s ( Mat ] istome) wv 
flocs not wa ¢ his stings nich 
f ted i é / ) Ring hy F § 
gS Dut tite run ff is j rsiu 
r ised for ice ¢ 1} ree \ ! 
ninum can be used in the al as 
shows up im spots f me th 7h a ” 
ire that ha , 
Per cent 
\ 12 
pf SU 
> 
lf the alloy is satisiactory except for 
giving porous castings, it would not 
wise to change it, but some deoxidizing 
agent should be used. It is usually neces 
sary in the case t an alloy like the 
ne given to add about 3 ounces ot mal 


ganese copper t each hundred pounds « 

metal. It would be well to try this and 
see 1f it eliminates the porosity: if not, 
then add 4 ounces of an alloy of copper, 


YO per cent; magnesium, 10 per cent, after 


the mangane se, and a few minutes befor: 
pouring the castings 

All the alloy requires is a deoxidizer. 
also it should be kept well covered with 


charcoal during the time of melting 
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Method of Chill Casting 


Aluminum 


We are interested in learning how 
uminum pistons ar heing cast. We 
uld like t hill the outside and make 
inside with a core. We are consid- 
ring casting four pistons in a flask and 
using a chill for the sides with green- 
td cope and drag and a dry-sand 
core inside. We would like to know 
this is feasible for imtermuiuttent work. 
If such a system is only used inter- 
mittently, it is doubtful if it would 
pay to rig up to make them in this 
manner The chilling of the outer sur- 
face would improve the physical prop- 
erties of the aluminum but this desirable 
feature could be obtained in a little less 
degree by using a chilling sand for this 
part of the mold. 
\ chilling sand consists of carbor- 
undum mixed with China clay and 


molasses to make a facing that will con- 


duct away heat from the aluminum 
quickly. 

An iron cheek can be used but it 
would have to be kept clean and free 
from rust during the time it was not 
in use, and the inertia due to getting 
it into service would more than offset 
the gain in time due to using such a 
chill. Equipment for die-casting alumi- 
num must be used continuously to be 

any value. For intermittent use re- 
place the iron with aluminum bronze 





Low-Melting-Point Solder 


He are called upon to sweat soft metal 
pattern letters on metal patterns and 
would like to get a_ solder, melting at 

lower heat than the letters. 

The following alloy which has the low 
est melting point of any of the tin-lead 
alloys should be satistactory 

Pounds 
Pin 66 
lead 34 
Mix Seram and Alnminum 
y _ L ‘ = L SS & a Ua 
Diavs ta Mal, Sen 
A te, ON? cu IN Lae ras 

iH formed zu 
mitra } ip f 7) 

bs and ft 

If the scrap is cast metal, it will re 
auire no further alloving; simply melt it, 
but do not allow it to becom tter 
than a dull red, and pour t mto ck 
castings when the redness | ‘ust led 
After the aluminum is melted. to onto 
its surface a small piece tus Tal 
chloride, and stir it arow This will 
clear the surface of the metal, separating 


it from the dross which will cover the 


like a powder and can be skimmed 


the 


surface 


off If 


is im the 
the 


torm ot clip 
the 


scrap 


pings, it can be alloyed same as 
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ingot metal. To alloy the ingot metal, 
first melt any given quantity of copper 
in a crucible, so the latter is not more 
than one-third full, then add an equal 
weight of aluminum, and pour into 1in- 


gots; this makes a 50-50 hardener. The 
alloy is made by melting 16 pounds of 
this hardener together with 84 pounds of 


ingot, or mixed ingot and scrap clippings. 


In using the latter, first melt some ingot 
metal to get a bath in the pot, and add 
the clippings to this as fast as they will 


dissolve. The resulting alloy will contain 


8 per cent copper, which is a good alloy 


for patterns \ little cheaper alloy can 
be used for flasks. Use 3 per cent cop- 
per; 15 per cent zinc, and the balance 
aluminum. 





Casting Brass Around an 


Iron Ball 


Hie desire to obtain a cast-brass ball 
with a core of cast tron and want to 
know if it ts practical to cast the brass 
around the iron 

It is doubtful if a brass coat can 
le successfully cast around a cast-iron 
hail, because the cast iron evolves gases 
that would produce a spongy brass cast- 
ing If a steel balls is used, and it is 
heated and expanded so the brass and 
steel will shrink together, the process is 
feasible 

It would be necessary to turn off the 
cast-iron balj to remove the skin pro- 
duced by the mold, but we are not at 
all sanguine about the success of this 
operation. It would be better to cast the 
brass part in the shape of two hemis- 
pheres then solder them onto the iron 
ball, and turn off the whole 


Aluminum Alloy To Look 
Like Gun Metal 


H would like to qet information 
nq tl alloyu f aluminum, 
hat cohen cast if vill semble aun 
” I] would appreciat an) ug 
mm ma) ff 
Toa aluminum and obtain a metal 
like g metal in appearance, it will 
TT r \ to go t ie other end 
of the and instead of an alloy 
with a f alum , ind coppet 
is a harcdk element illov w i 
base of r with aluminum as_ the 
lardening nent is re ed 
\n allo ke gun metal will consist 
the f: ving 
MINUM Bronzi 
Pe r cent 
Copper 90.00 
Aluminum 10.00 
This alloy is the well known 10 per 
cent aluminum bronze The copper 
should be melted under a covering of 
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charcoal, and when liquid, the aluminum 


is added in small portions Stir wel 


with an iron bar. 


By varying the content of alumimum, 


the alloy is made harder or _ softer 


With 11 
hard as 
alloy. <A 


aluminum is lowered to 5 per 


per cent aluminum, it is as 


advisable with this particular 


soft results when the 


alloy 
cent, with 


copper at 95 per cent. 


Cheap Red Brass 
formula for a cheap red 
with the least possible amount 


»f tin; an alloy having a good, red 
color, whi h wll be pleasing to the eye. 


We desire a 


brass 


If cheapness is important in con- 
rection with this red metal, the most 
satisfactory alloy would be a red brass 
ingot metal, bought as such from some 
reputable concern which specializes in 


metals. A good commer- 


the 


this grade of 


cial red brass has following com- 


position : 


Red Brass 


Per cent 


Commercial 


Copper 83.00 
Tin 4.00 
Lead 6.00 
Zine 7.00 
Manufacturers of ingot metal will 
either supply the above formula, made 


to analysis, or might possibly submit a 


formula learning in fuller 


the 


cheaper upon 


detail what requirements are 


Trolley Wheel Mixture 


We have had considerable trouble i 
getting just the right mixture for tro 
ley wheels, and will greatly appreciate 
your sending us a formula for wheels 
to ride against a copper trolley wir 
and for wheels to ride against a steel 
wire 

\ very much used formula for trol 
ley wheels to run against copper wire 
follows 
STANDARD ROLLEY WHEEL MIxTURE 
Copper 92 per cent 
Tin 6 per cent 
Zin : r€ ce 


In place of the zinc some makers 


preter to use phosphorus, the mixtur: 
then becomes: 

PHOSPHORIZED TROLLEY WHEEL MIXxtTURI 
Copper 93.50 per cen 
| | 6.00 ner cent 
Ph sph r copper 0.50 per cent 


\ harder 


igainst a 


mixture is 
> | — } ’ > 
steel wire, and the following 


1 


suitable 


HarD TROLLEY WHEE! MIXTURE 


Copper 59.00 per cent 
Phosphor Copper 1.00 per 
Pin 10.00 per cent 

Mixtures per cent zinc 


cent 


containing 40 


1 2 
also been 


satisfactorily 


have used 











Develops Air and 














Vleet 





ric Machine 


Air Is Used for Ramming the Sand in the Molds; but Electricity 
Has Been Adapted for Rolling the Flask and 


MOLDING 


claimed 


machine with what 


to be a new and 


is 


original electrically controlled 


rollover device recently has 


been developed and added to its already 


extensive line by the Osborn Mfg. Co., 
Cleveland. It is made in several differ- 
ent sizes, the tables being respectively 


68, 86, 92, 110, 124 and 154 inches in length 
and with a lifting 
from 5000 to 20,000 pounds. The machine 


capacity ranging 


shown in the illustration and which was 
supplied to the Struthers-Wells Co., 
Warren, Pa., is capable of handling a 


flask up to 96 x 84 x 36 inches and with 
a maximum weight of 10,000 pounds. 


Many of 
the all air operated 


the standard features of 


machine have been 
retained thus enabling the company which 
patternshop, foundry 
effect 


economies in production costs. The base 


operates its own 


and machine shop to considerable 


containing the ramming cylinder remains 


the same as formerly, so does the pivoted 


table for carrying the flask. The short 
length of track and the carriage which 
receives the load after it has been 
rolled over also form part of the new 
installation. 
Lining Is Removed 

The reason advanced for retaining 
the air ramming device rather than 
electrifying all operating parts of the 
machine is that air gives a cushioned 
shock when the table’ drops The 
cylinder is provided with a _ sleeve, or 
lining, which may be renewed, if neces- 
sary, at any time. In fact, all the wear- 
ing parts are designed in a_ similar 
manner so that the life of the machine 
may be prolonged indefinitely by inserting 
new bushings as the old ones show signs 
of wear. The working diameter of the 


cylinder may be increased or decreased by 


substituting linings of varying diameters. 


The cylinder casings are provided on 
the inside with three contact rings and 
the different size linings, irrespective of 
their inside diameters are all machined 
on the outside to fit snugly against the 
centact rings in the casing 

The machine may be operated either 
by direct or alternating current. The il- 
lustration shows the machine on _ the 
floor of the erecting shop. When in- 
Stalled, it is located in a pit that brings 
the rails on which the car travels, flush 


with the foundry floor. The motor can- 


Afterward Drawing the Pattern 


not be seen in the illustration, it is 
hidden behind the cylinder. However, 
the locations of the other operating parts 
are shown and from them the manner 


in which the rollover table is manipulated 


readily is apparent 


The shaft from the m-tor transmits 
power through a worm and gear en- 
closed in the casing 4. The gear is 
mounted on a shaft G which in turn 


a cam slot, determines whether the 
table automatically rolls over in its up 
ward or downward trav or remains 
in the original position. In the ordinary 
routine of operation, the lever is thrown 
into engagement at the same time, of 
a few seconds before, the motor 1s 
started to raise the tabl The flask is 
located on the table to permit of a 
slightly over-balanced load and _ the 














THE MACHINE IS SHOWN WITH THE TABLE RAISED TO THI HIGHEST 
POINT AND WITH THE TRANSFER CAR IN POSITION 
rO RECEIVE THE DESCENDING FLASK 

enters a closed chamber PB at each end table is rolled o ip mate center 
attached to the upright columns on the gravity The table swings through 
base. A pinion on each end of the shaft an are of 180 degrees on its upward 
actuates a geared drum carrying a_ travel and the remaining 180 de es on 
wide, flat steel cable, one end fastened the down trip. The lever the: thrown 
to the drum, the other end attached to out of engagement and when the motor 
the plunger C which raises and lowers is started again the tabl raised 
the table [he motor is reversible vertical and rigid while drawing the 
so that the movement of the table up pattern. The action is positive and in- 
or down is positive and under perfect stantaneous and may be regulated to 
control produce the very slowest speed desired 

A lever at one end which can be when starting the pattern, and then when 
thrown into, or out of engagement with the pattern has been loosened, may be 
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raised to full speed at the will of the 
operator. The entire operation of rolling 
the table or drawing the pattern is 


the operator at all 


stopped at any 


under the control of 


times and may be point. 


Automatic contact points are provided at 
where the plungers have 


three stages 


stroke either 
flask 
either of 
off 


their 
the 


reached the limit of 


down and where comes 


on the transfer car. At 
the 


up or 
to rest 


these three points power is cut 


motor is brought to rest by a 


brake operated by 


and the 
electricity. 


t¥1) 


quick-acting 
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All pattern plates are bolted directly 
to the rollover table, requiring no 
blocking or other inserts either on the 


rollover table or on the leveling car. The 
machine readily may be set so that the 
rolled flask 
when it contacts 


Che 
large 


automatically 
the 
mounted on four 


over stops 


with leveling car. 


leveling car is 
roller-bearing flanged wheels and 
is provided with a double leveling device 
eight depressible members 


locked by 


double lever after being partly depressed 


consisting of 


adapted to be single hand ot 
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by the weight of the mold. It is equipped 
with a power drive, electrically operated. 
With this arrangement it is practical to 
molds side on the 


handle two 


machine at the same time. The controllers 


side by 


employed may be either of the automatic, 
magnetic operated type, with push button 
the upright type of 


control; or regular 


controller. The style used depends entire- 


ly upon whether the machine is to be 
used for regular and long run _ produc- 
tion. or miscellaneous jobbing work re 

uiring freque! changes of patterns 


Designs Heavy Floor Grinding Machine 







































HE economical use of large a machine to be operated on a high grit will settle at the bottom of the 
grinding wheels depends to a_ production basis while safety features reservoir so that no harm would re- 
great extent on the type of also have been given careful considera- sult. Each reservoir is provided with 
equipment on which they are tion. The frame is in two sections, the a cleanout plug. 
mounted. If light grinding stands are’ base and the spindle housing. The base The spindie is machinery steel, ac- 
used, the wheels are subject to undue legs at the front are nearly perpendic- cyrately finished by grinding. Aside 
vibration which results in excessive ular to give the operator ample foot from the plain journals ball bearings 
wear. On the other hand, a heavy room while the rear legs extend back- are provided at the outer ends. These 
grinding stand, with a correctly pro- ward to afford a firm setting on the hearings take the end thrust as well 
portioned spindle, absorbs vibration foundation. The top of the base and as part of the radical load. The ball 
which results in economical wheel the lower surface of the spindle hous- pearing housings are bored at the same 
wear In considering rough-grinding ing are machined to afford a flat sur- setting in which the spindle boxes are 
operations, efficient production often tace for bolting together without dis- finished so that both are concentric. 
is influenced directly by the design tortion of either member. The drive pulley is cast iron, pro 
of the machine. rhe distance — [he spindle boxes are provided with vided with two steps so that the wheel 
the floor to the center of the wheel caps so that the spindle can be re- speed can be increased as the wheels 
spindle should be given consideration moved readily. The boxes are lined wear away Chis pulley is shrunk 
so that the operator can hold the with bearing metal after which they in place on the spindle Che grinding 
work against the wheel with * sane are accurately bored to accommodate wheel flanges are 10 inches in diam 
mum of eftort Also, the machine base the spindle. Lubrication ot the spindle eter, properly recessed SO that the 
should not prevent the Sperares irom bearings is accomplished by a capillary wheel is not gripped near the center. 
standing in an erect — directly oiling system wherein the oil is con- The inner flanges are located by a 
in front or at one side of the wheel. veyed from reservoirs to the spindle force fit and a woodruft key Che 
his factor bears directly on emcient by wicks By this system foreign sub work rests and their holders are of 
production, because it the operator IS stances or abrasive grit cannot find heavy proportions while means ar 
compelled to stand hour atter nou man ‘es way into the bearians Felt wash- provided for keeping them in close ad- 
unnatural position, it is evident that he ers at either end of the spindle bear- justment with the wheels 
cannot exert his best efforts. ngs prevent abrasive grit trom work- Safety teatures have been given care 
The floor grinding machine shown ing into the bearing surfaces. Ii grit ful consideration The driving belt is 
in the accompanying illustrations is the should be introduced into the oil re- protected by a substantial guard. In 
product of the Valley City Machine’ servoir, no harm would result as small the accompanying illustrations, the 
Works, Grand Rapids, Mich. This w particles of foreign matter cannot be type of guard shown is for a down 
reflects the results of study to design move capillary attraction The drive Where the grinder is driven 
yas he —— ——__——— 44° - 
Very Light Press Fit — 
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Payment will be made for all contributions on foundry and pattern shop practice suitable for publication 
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from an overhead countershaft, a 


heavy cast iron box guard is sub- 
situted. This guard is high enough 
to afford the operator ample _ pro- 


tection. 


The grinding wheel guards are two- 


section units, hinged at the back so 
that they can be brought together to 
accommodate the wheel as it wears 
away. Each guard is mounted on a 
steel rod located in the spindle hous- 
ing. The tie piece performs two func- 
tions. It holds both sections of the 
guard in place and also covers the nut 
and spindle end which prevents the 


workman’s clothing from being caught. 
The slots in the tie pieces are tapered 
so that when the guard is moved back- 
ward to accommodate a smaller wheel 
the front ends are brought together au- 
tomatically. 


In a recent test, a spindle similar to 


the one used in the machine illustrated 
was run continuously for three years 
on a grinding stand in a gray iron 
foundry. This spindle was recently in- 
spected to ascertain if any wear had 
developed. After the machine guards 
had been removed, no up and down 
play could be found at either end of 


the spindle. Upon removing the bear- 


ing caps it was found that each jour- 


nal was properly covered with oil and 


that no scores were in evidence. 


“ 


Organizes FrenchCompany 


The Monometer Mig. Co., Ltd., 
Savoy House, 115 Strand, London, 
has organized a company in France 
for the sale of heating furnaces, die 
casting machines, temperature’ con- 
trollers, etc. This company will have 
the sole selling rights for both France 
and Belgium for the products con- 
trolled by the Monometer company 
I. Hall, managing director of this 
company is now in the United States 
negotiating for the American rights 


covering these devices. 


Glass Container Keeps the 
Shellac Clean 
By M. E. 


Patternmakers 


Duggan 


and others who may 


have occasion to use shellac are familiar 
with the fact that it is shipped in large 


tin containers and remains bright and 
clear, but when a small quality is 
transferred to a small tin can used 
around the shop. it soon assumes a 
cark, dirty color. Doubtless there is 


some reason for this phenomenon, but 


so far as the patternmaker is concerned 


it is of no particular moment. After 
one or two trials he discards the tin 
can and uses a glass container, a bottle 


of some kind. One of the objections to 
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HEAVY FLOOR GRINDING STAND EQUIPPED WITH ADEQUATE GUARDS 
using a glass bottle is that when it is the bottle. A cardboard funnel can be 
allowed to stand for any time the used two or three times and_ then 
stopper becomes fast. thrown away. A tin funnel becomes 

The idea of using a l-gallon glass choked easily and is difficult to keep 
bottle for holding a supply of stock clean, The outside of the bottle easily 
shellac was suggested to me by the may be kept clean, the shellac on the 
chief chemist’ in a tin plate mill, As inside remains clean and a glance 


shown in the accompanying illustration 
the glass stopper is partly encased in 
a covering of plaster of paris, in this 
half egg 


stopper 


instance formed by 
shell 
with 


the 


using a 
The 


paris 


for a mold. glass 
the 


bottle 


plaster of head _ seals 


and yet there is sufficient 
the 
neck of 


them from 


sides of the 
the bottle to 
sticking. 


play between stopper 


and the prevent 
flake 


into 


For obvious reasons the 


shellac is not introduced directly 


the container. It is placed in a Mason 


with alcohol and al- 


for 12 to 15 


jar and covered 


stand hours 


A cardboard 


clowed to 
funnel 
the 


may be employed 


for pouring dissolved shellac into 














Bottle 
-™ 
PLASTER OF PARIS COVER WAS MOLD 
ED IN AN EGG SHELL 


reveals the amount of shellac remaining 


in the bottle at any time 
Taking Bids on Hudson 
Tunnel Work 


Advertising for bids for constructing 


the vehicular tunnel under the Hudson 
river to connect New York and New 
Jersey began recently Tenders will 
be opened Feb. 7 Ground will be 
broken early in March and the. time 
limit for the completion of the» work 
is Dec. 13, 1924 It is expected the 
cost of the completed tunnel will bs 


in the neighborhood of $28,669,000 
Bids for construction are to be submit 
ted to the chief engineer, C. M. Hol 
land, Room 614 in the Hall of Records, 
31 Chambers street, New York. Ap 
proximately 115,000 tons of tunnel seg- 
ment castings will be required. In con 


nection with the 
mately 4000 tons of 
cluding 


segments 


approxi- 
134-inch bolts, in- 


washers and nuts will be re 


quired. Large quantities of structural 
and reinforcing steel and also consid- 
erable cast iron, wrought iron and 


steel pipe will be required 


Walter Hasendahl, 1213 Fuller Ave., 
Cal., 


representative for 


has been 
Orton & 


manutacturer of 


Los Angeles, appointed 


Steinbren- 


ner Co., Chicago, loco- 


motive cranes, clam-shell and orange- 


buckets, and coal crushers. 


peel 
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MOLD FOR RADIAL 

ARM SHOWING 
IRREGULAR JOINT 
OF THE FLASK 






















COPE MOLD OF A 
LARGE TABLE CAST- 
ING—THE TWO 
WHITE FIGURES AT 
THE SIDE OF THE 
MOLD ARE ARBORS 
FOR HOLDING THE 
SAND IN POCKETS 
IN THE MOLD 








TABLE MOLDS TIPPED 
TO SIX DEGREE ANGLE 
FOR POU RIN G—THE 
POURING BOX iIS§ 
SHOWN AT THE 
LOWER END 





LARGE TABLE CASTING 
—THE ARBOR NOTED 
IN THE ILLUSTRATION 
ABOVE IS USED IN 
THE CAVITIES SHOWN 
ALONG THE CENTER 
ROW OF THE CASTING 




















Rigging for Machine-Tool Castings 


Method of Finishing Requires Uniform Castings to Fit Jigs—Machine Molding 
and Best Patterns and Core Boxes Are Essential—Patterns 


Mounted on Steel or Iron Plates 


BY AUGUSTUS N. KELLEY 


ASTINGS for milling ma- requiring all the working parts to 

chines, radial and upright run oil, the sections of metal are 

drills which are manufac- more uneven than ever and must be 

tured in quantities of 50 to absolutely tight to prevent oil 
100 lots are referred to particularly in kakage he guides and bear 
this paper While these may seem ings are much heavier, to take 
tc be fairly large quantities, they are cure of the higher duty that the 
really very small from the foundry point machines are subjected to, and against 
of view and expensive from the stand- that, the sides and oil pockets are very 
point of equipment, as it is impos- light to save’ material Then, of 
sible to have a continuous run of any course, the castings must finish very 
casting on any one machine, as all easily so as not to ruin the high- 
custings are made on molding ma- speed cutters and to allow the ma- 
chines. This means a continual change chinist to make his scheduled time 
from one job to another, not giving Quantity production, however, is on- 
the workman 


enough time to per- 


fect one job be 


fore another is giv 
en him; or even it 
the job runs tor 


is on 


some time it 
ly practical to make 


equipment for a 
few of one kind 
each day which 


means daily changes 


of patterns for the 
same machine and 
the same gang. The 


method of finishing 
the castings in the 
machine shop has 


‘ompelled the found- 


ry to produce uni- 
form castings that 
will fit jigs or that 


can be placed on the 
planer in long rows 


and large numbers 
finished in one oper 
ation. There is no 
machine sold that re- 
ceives such close 
inspection by the 
customer as a Ma- 
chine tool, for the 
customer 1S Using 
castings every day 
and knows what he 
is buying. Even in 
the newer designs 
of machine tools 

Paper presented at 
the Columbus conven 
tion of the Americar 
Foundrymen’s associa 
tion by Augustus N 
Kelley, general superit 
tendent, the Modertr 


Foundry Co., Cincinnat 


VIEW 
METAL 


OF 


] 


ly one reason that causes the company 
to use molding machines and the best 
patterns and core boxes it is possible 
te make he principal reason is that 
hand molded castings are not accur 
ate enough We cannot use many 
cores that are handmade because no 
ccremaker can draw the core box off 
the core accurately enough, besides he 
pounds it so hard with a maul that 
the core is not like the box lo get 
accurate cores recuires fine hardwood 
core boxes, steel bound, fitted to 
nicely adjusted core machines, and the 
use of planed plates and arbors to 
suit each job. After 
drying the cores 
should be pasted in 
jigs and gages used 
to See they are 
exactly right, 
just as a casting 
is measured in the 








A TEAPOT-SPOUT ELECTRICALLY-OPERATED 
RUNS CONTINUOUSLY AND THE SLAG IS ( 
OF THE SPOUT THROUGH A SLAG 


RESERVOIR 


ARRIED 


GATE 


OVER 





LADLE—THE 
THE SIDE 


machine shop to fit 


some other part 
We find it neces 
sars to have in- 
spectors in our 


core department to 
that the 


right as to size, 


see cores 
are 
corners 
broken 
correct 
sent to the 
All 
be 


metal, 


are not 


and vents 
are before 
they are 
molding floors 
should 


of 


patterns 
made 
steel 


mounted on 


or iron plates 


\V ood 


been 


have 
to a 
great extent but we 
that they 


satisfactory 


plates 
used 


find are 


not on 


account of shrink 


ot the lumber, 


ape 


and will not stand 
the jar 
the 


Special 


up against 


ring o! 
flasks 
heavy 


abl 
that h 


ren 


interchange 
iron flasks 


ave 


ast 
been 
drilled 


em 


plane and 


to jigs are 
all of which 
hitted to 


machines 


ployed 
should he 


' 
| 


, ; 
Homing 











80 


January 15, 1 


THE FOUNDRY 











JIG HOLDING LARGE 


THESE CASTINGS MUST BE 


1IG PROPERLY 


ASTING 
FIT THE 


BED (¢ 
UNIFORM TO 





SHOWING 
ARE 
SOLID 


TABLE CASTING 
METAL—THE T SLOTS 
OUT OF THE 
BLOCK 


BROKEN 
SOLID 
MACHINED 














CORE MADE ON A MACHINE FROM BOX WITH LOOSE-PIECE STOCK OF CAST-IRON CORE ARBORS—THESE ARE 
DRAW BACK—THIS CORE MUST BE EXACTLY TO SIZE AND CAST IN OPEN SAND FROM PATTERNS MOUNTED 
CANNOT BE MADE SATISFACTORILY BY HAND ON BOARDS, AND PRINTED IN THE SAND 














THREE VIEWS OF A GRINDER-HEAD PATTERN SHOWING THE PARTING IN THE CENTER VIEW 
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that ram the sand, rollover the mold, 
and draw the pattern accurately All 
equipment must be as carefully made 
as any jigs or templates used in the 


machine shop. 


Machine shop methods are being ap 


plied in the foundry. In fact it is 
just as important to have all equip- 
ment for molding and coremaking de- 
signed in the drafting room for the 
foundry as it is to have the tools 
and fixtures for the machine’ shop. 
This is being done to a great extent 


in up-to-date plants. 
The gates and risers should be prop- 
to the 


tern plates, as each individual casting 


erly made and attached pat- 


requires special consideration on ac- 


count of its shape, size and thickness 


of metal. \ milling machine table 
that has a very heavy section and is 
cast solid requires heavy chills and 
a large feeding riser to take care of 
the shrinkage and to secure a close 
grain casting in the deep slots \ 
table mold should be tipped about 6 


The 
should be at the lower end. This keeps 
thin 
chilling, besides choking the gate more 
flasks 
the 


degrees when it is poured. gate 


the iron from spreading out and 


Heavy im- 


hold 


quickly are very 


portant, to sand in place and 


to keep castings uniform 
We use semisteel in all of our cast 
ings, the light and medium castings 
having from 10 to 15 per cent and 
the heavy ones irom 20 to 30 per 
cent The cupola is carefully charged 
Ly hand \ reservoir ladle is used 
to insure uniform metal in the cast- 
wigs 
Puttering Patternmakers 
¢£ a maker: 
Waste Their Time 
B f. Ek, Duaqgan 
\ practical patternmaker knows fron 
actual experien n the foundry as 
vell as the pattern shop how far he 
1 go omitting the many little re 
finements vattern construction which 
isually are considered essential to a 
first class job Che man who has not 
1ad any foundry training, but who 


itherwise may be a first class mechani 
will insist on minutely following every 
detail and dimension on the blue print 


will further that no pattern 


is finished until it been given sev- 
varnish There 
‘ll finished pattern 


eTal coats oO 


are times when a 


is necessary, but on many occasions 


1 cheap, hastily constructed pattern 
Wi answer every requirement of the 
molder or coremaker 


Unfortunately in my younger days at 


the pattern-making trade I got mixed 
up with the puttering class of pattern- 


and naturally assumed their 


4-inch template but 
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A SETTING OF KNEES BEFORE ANY MACHINING HAS BEEN DONE—NOTE THE 
UNIFORM CASTINGS AND THE STRAIGHT LINES OF THE TOP 
ways and their methods The result ities in the surface of the hole in the 
was that when [| started to work in a_ resulting casting never would be no 
shop where the men knew trom actual ticed by the machinist who had to re 
foundry experience how to construct move 3/16-inch finish The pattern 
workable patterns, if necessary, in jig shop foreman would not pass the core 
time, I felt lost and bewildered. I did box. He claimed that it was not up to 
not even have sense enough to know his standard of excellence and insisted 
that these men were master craftsmen’ that the patternmaker plane the inside 
and decided in my own verdant mind to a true segment of a circle Pat 
that they were poor examples of pat tern making is nice work and there are 
ternmakers However, it did not tak« times when a highly finished pattern is 
me very long to change my opinion’ desirable and necessary However, the 
and realize that I was the one that point should never be overlooked that 
needed instruction 1 all cases the pattern is an adjunct 
One ot the most aggravating exper to the foundry I there ) » more 
ences that can: befall the ractical me sense n utting a plano nish on a 
la who has had an extensive ex 
perience Oth 1 the foundry and the a. 
pattern shop, is to find himself work me - <a a 
ng unde: the d rection ot a man who \ nn bg Be 4 ". ; — 
does not know his business By that a a hy _" ’ . —~ 
I mean a man who does not understand ee. We 0K 
¢ 1. ant i ‘ ~ ee . Se 7 : © — S 
é yuundry problems. A pattern may = E> os ; 1 
( rm ex tly to dimensions ind t ee N <i = =\ 
d e highly polished, b ess it — —- — = 
neasures up to the mold s or core = ——— 
ik $ equirements it 5 ) 1 good 
atte ‘f course ive erence ©ROSS SECTION THROUGH CORE AND 
‘ ; 1. ; - “i CORI ROX 
" to \ im wObhs to 9 erns 
tended rT the prod nm ofr only patter tha ) ( sed o 
ne or two castings tha there ( wccording 
Che cor ox 4 x U es snow S i treat t iber ised ’ 
1@ a ) iving illustration is a tar , ete ¢ 1 
xamp O i 1ob that nee led » renne _ 
ent patternmaking [wo casting Apnoint , eee 
vere ordered in which the 4-inch holes Appointed sales Agent 
ere to D vored and nished in th The Iron & Steel Products ( 230 
ich shop | atternmake Fifth’ avenue, Pittsburg of w h | 
isted » time pl g the inside o C. Sattley is president, has been ap- 
the hal orebox to a true half « le pointed sales agent oO the | agle 
He sawed three pieces to act as sup Smelting & Refining Works New 
rts and then nailed a number of flat York, and the Union Smelting & Re- 
irrow strips on them as shown in the fining Co., Inc., Newark, N.:J., manu- 
illustration [he inside surface of the facturer of white metals, comprising 
ox would not register a perfect con-  babbitt, solder, antimonial lead, and 
tact with a standard Brown & Sharpe type metals, as well as brass and 


the 


slight 


inequal- 


products 


copper 
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Learn a Lesson from Adversity 


HE period of depression through which the 
foundry industry, in common with all oth- 
ers, has been passing, may be to a certain ‘ex- 
tent a blessing in disguise. Certainly, if it 
teaches foundry owners and executives habits of thrift 
and economy it cannot be set down as an unmixed 
calamity or a total loss. This particularly is true of 
those who now are weathering their first serious busi- 
ness storm. Men who are older at the business, who 
have seen these alternate phases of adversity and pros- 
perity ebb and flow almost with the regularity of the 
tides have learned their lesson, sometimes at a bitter 


cost. They do not permit themselves to become un- 
duly depressed over the first condition or unduly 
elated over the second. 


When the demand exceeds the supply, when orders 
pour into the office in a steady stream, when custom- 
ers are glad to accept castings at the foundryman’s 
convenience, when price is only-a secondary consid- 
eration and where more production is the only slogan 
heard, then indeed it is only natural to find a tendency 
to run everything on a wide and lavish scale and to 
frown on anything that might hint at cheese-paring. 
In a desire to take full and complete advantage of the 
present, no attention apparently is paid to the fuure. 
Entire new buildings are erected, extensions added 
to existing buildings and mechanical equipment in- 
stalled representing capital expenditure only justifiable 
under the prospect of years of top-notch production 

Under the stress and strain of intense production 
regardless of cost, it was relatively easy for any per- 
son to float into harbor on the flood tide of prosperity 
With the ebb setting like a mill race in the other di- 
rection it has been increasingly difficult for the found- 
ryman, not only to hold his own, but to prevent him- 
self from being swept out to sea and lost in the waves 
of insolvency. The present condition merely adds one 
more example to the long list, as old as history, that 
goes to the support of the theory of the survival of the 
fittest. The fittest in this case indicating men with a 
thorough knowledge of their business, men who may 
have to a certain extent tolerated extravagant prac- 
tices, but who did so with the full knowledge that 
they were extravagant only when based on normal 
practice 

Justified perhaps under extraordinary circumstances, 
wasteful methods have no place under present day 
conditions and those who would, and will survive, 
realize this fact and must put their belief into prac- 
tice. Now is the time to set the shop in order; now 
is the time to make repairs; now is the time to ex- 
amine rigging and appliances and decide whether a 
minor change here or there would not result in low- 
ering the production cost 

Emergency methods adopted at a time of intense 
activity may well have become accepted since that 
time as standard practice. Consider cupola charging 
practice as an instance, probably the present method 
has given satisfaction from an operating standpoint, 
but also it is quite probable that the method might 
be modified in many respects without interfering with 
its efficacy and at a gratifying reduction in operating 
cost. There is no question but what the foundry 
business is on the threshold of revival. The signs 
may not be so apparent as the pillar of smoke by day 
and the pillar of fire by night, but a study of history 
and precedent should convince any person willing to 
be convinced. 














Trade Outlook in the F oundry Industry 


XPECTED betterment in 


foundry business 


conditions, confidently predicted throughout 
the industry with the close of 1921, is 


faintly heralded in the opening weeks of the 
new year. Conditions are improving when the whole 
castings industry is averaged, and this improvement, 
while infinitesimal in some instances, is most marked 
in those lines which have experienced the deepest 
depression. Gray-iron jobbing shops have more in- 
quiries and orders are resulting with greater fre- 
quency. Light steel castings are moving more free- 
ly. <A pickup of a few per cent is noted in’ mal- 
leable foundry operation. Machinery and railway cast- 
ing inquiries are beginning to stir. 
Demand for iron pipe from 
private sources continues to furnish 
a buffer against the normal between- 
season dullness. Further, the pro- 
jected work planned by municipalities 
for the early spring promises heavy 


cast 


Cast Pipe 
Active 


months in particular, they have purchased only a few 


hundred at a time. Railway buying is improving 
steadily. Car and locomotive orders are forecasted 


with assurance, both from the scanty buying which 
marked the year just past and also from easier fi- 
nancing conditions which prevail. It is stated that 
an increase of from 10 to 20 per cent in traffic would 
find the present rolling stock and motive power en- 
tirely inadequate. Machine tool builders, also will 
profit early in the year from projected railway shop 
replacements and extensions. Master mechanics at 
division points on some of the lines have 
been requested to furnish their requirements for ma- 
chine tool purchases during this month and February. 

With the improvement noted in the 

melt, present stocks of foundry iron 
Stocks Inade- on the yard are low. Coke, also, 
is not being purchased in advance of 
immediate needs. Despite the im- 
provement noted in the production 
of iron during December. the total output of pig iron 


larger 


quate 














buying within the next months. In expectation of 
this tonnage, practically assured through work author- for 1921 was only 16,498,400 tons, which is about 52 
ized, southern and per cent of the 
eastern pipe mak- average for the 
ers have bought Prices of Raw Material for Foundry Use 10 years preced- 
iron heavily since CORRECTED TO JAN. 12 Ing December's 
the first of the Iron Scrap total, according 
ar _ , No. 2 Foundry, Valley $19.00 to 20.00 Heavy melting steel, valley .$14.00 to 14.25 ) stati ic “om- 
yeat. Stove No. 2 Southern, Birmingham 16.00 to 16.50 Heavy melting steel, Pitts 14.50 to 15.00 ue . IStICS Com 
work has dre ypped No. 2 Foundry. Chicago 19.00 to 19.50 Heavy melting steel, Chicago 11.50 to 12.00 piled by / he Tron 
. No. 2 Foundry, Philadelphia 20.50 to 21.25 Stove plate, Chicago 14.00 to 14.50 T le Review 
away, until the No. 2 Foundry, Buttalo 19.50 to 20.01 1 cast, Chicago 14.00 to 14.50 rads VCvIee, 
_ ’ “eS Basic, Valley 18.25 No. 1 cast, Philadelphia 16.50 to 17.50 ‘ > 775 
stove foundric . eee ay Ruffalo of to 20.00 No. 1 cast, Birminghan 16.00 to 17.0 wes 1,042,775 
av -- t tor- Malleable. Chicag« 19.00 to 19.50 No. 1 cast, Buffalo 17.00 to 18.00 tons, C1IVINe an 
I wored O ( Malleable. tials 19.00 Car wheels, iron, Pittsburgh. 14.50 to 15.0 “ ’ 49 2 
tune in the clos- Car wheels, iron, Chicago 15.50 to 16.00 increase ot Z2Z&. 
4 ¢ Coke Railroad malleable, Chicago. 13.00 to 13.50 ] 77 rer N 
ing months of Connellsville foundry, coke $3.50 to 4.00 Agricultural mal., Chicago 13.00 to 1 // tons Ove! ANU 
1921 are practi- Wise county foundry, coke 5.50 to, 5.75 Railroad malleable, Buffalo. 13.00 to 14.01 vember. The to- 
cally idle. On the tal of merchant 
other hand. sani- . men . iron produced 
tary ware, plumbing soods and domestic castings are Was 3/2,000 tons, an increase of 67.465 tons over 
moving freely. While building activities are not ex- the November output of 304,535 tons. The daily 
ceptional, the improvement of existing structures and average production of merchant pig iron was 12,000 
the volume of new construction under way serves to tons in December and 10,151 tons in November. This 
maintain steady operation in foundries making castings marks an improvement of 16 per cent for the clos 


under these classifications. Brass plumbing goods shops 
full capacity. Increased 


are working practically to 
statement 


building is expected in the early spring. A 
by John Ihlder, manager of the civic development 
ns the 


department of the Chamber ot Commerce of th 
United States holds that the housing shortage will 
not be overcome for the next five years 
he season of annual automobile and 
tractor shows, finds the industry 
Automotives hopeful to a high degree. While the 


total production of passenger cars in 
November dropped to a low mark 
of 106,042 and of trucks to 10,009 
cars, a better tone is noted in January. Intensive ef- 
fort to develop foreign sales is expected to build up 
the demand. Foundries making castings for automo- 
tive lines are operating on part time schedules, sav- 
ing their orders to accumulate a backlog sufficient to 
warrant several days continuous work. Better feeling 
among the automobile manufacturers is evidenced by 
a willingness to contract a greater tonnage in ad- 
vance. Two associated firms in Detroit recently had 
an inquiry current for several thousand cylinder 
blocks, while previously and during the past few 


Cheerful 
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ing month of 1921. However, the total of merchant 


iron made during 1921 was only 3,051,243 tons as 
compared with 9,177,458 tons in the previous year 


This shows a loss of 6,126.215 tons or 66.9 per cent. 
This decrease indicates. perhaps better than any other 
comparison, not only the shrinkage in the melt  be- 
tween the two years, but also the difference in stocks. 
Led by the plumbing 
nonferrous 


goods shops, 


foundries are — slightly 


Nonferrous more active. Sweeper castings and 
Improving domestic aluminum ware are in de 
mand. Prices on nonferrous metals 


according to New York Quotations 
in Daily Metal Trade of Jan. 11, follow: Casting 
copper, 13.00c; electri lytic copper, 13.75¢ to 13.87'4c: 


lead, 4.70c; Straits tin, 32.75¢ to 32.87'%c; antimony, 


4.45¢ to 4.50c; aluminum, No. 12 alloy, producers’ 
price, 19.00c to 19.20c and open market, 14.00c to 
15.00c. Zine is 4.75¢ to 4.80c. The average monthly 


prices for December follow: 


DeECEMBER AVERAGE PRICES 


(New York Quotations) 
Casting Electro Tin Aluminum Zinc 
Copper Copper Lead Straits Antimony 98-99 St. Louis 
13.00 13.83 4.71 32.47 4.50 17.55 4.85 





Comings and Goin 


SMITH, 
Mig ( 
from New 


RANKLIN G 
president, Osborn 
Cleveland, sails 


York on the 


Paris, Wednesday, Jan. 18, for an ex 


steamship 


tended business trip through Europe 


He will 
parts of the 


visit London and _ various 
British 


through 


Isles and later 


will travel Belgium, Den 
mark, Germany and France, returning 


to this some time during 
March. 
W. O. 
with the Hardinge Co., 120 Broadway, 
New York, in the capacity of managing 


engineer of the pulverized fuel depart- 


country 


Rankin has become associated 


ment. 
Albert W. Smith, formerly dean of 
Sibley college, Cornell university, 1s 


now connected with the firm of Henry 
R. Kent & Co., 
New 


consulting 


engineers and con 
structors of York and Boston, as 
their engineer 

©. M. Raum, formerly consulting en 
gineer to the Philadelphia Rapid ‘Tran 
become associated with 
120 Broadway, New 


specialize in the hand 


sit Co., has 
the Hardinge Co., 
York, and will 
ling of pulverized fuel systems as ap 
plied to boilers 


Wachtler, 


until recently man 


ager of the Chicago district for the 
industrial bearings division Hyatt 
Roller Bearing Co., has been pro 


moted and transferred to the New 


York headquarters of the division 
engineer in charge of general applica 
tions 
\\ ( Starke Vyno las he cnie 
gineer « the Ohio Br iss LO Mans 
field. O., for a number « ears, became 
\ pres dent ind dire ting engines 
( Stevenson (;eat Lo Ind i 
" Jan ] Mi Starkey Ss prom 
nent engineering ¢ rcles and an eCxX 
pert tool equipment and gear cutting 
cle 
\\ (;artshore las peen ip 
pou esident and general manager 
of t | vy Mfg. Co... stove manu 
ictu d (nt to ill 1¢ 
vacant 1 by the death o trie 
late John M ry \. M. Smart was 
chosen vice sident and treasurer 
and F. G. M th, K. C., elected a 
member ot th 1 of directors 
| k: Averill | ly safety enginee! 
f the Saginaw I: ts Co., a division 
f the General M Corp., has 1 
siened to. take chars rt satety work 
for the Oakland Motor ar Co., Pontiac, 
Mich I: F, Vogt, personnel director 
of the Saginaw company, has been placed 


in charge of the safety organization, 
Mr. Averill 
Franklin D, 


foundries and 


succeeding 


known 


Jacobs, well 


among other iron and 


steel manufacturing establishments, 
has so far recovered from his illness 
of the past six months that he is 


Milwaukee to 


Cleveland, where he is resuming active 


now removing trom 


special sales 
with the Osborn Mfg. Co. 

Walter Wood, of R. D. Wood & Co., 
Philadelphia, spoke at a meeting of the 


work as representative 


Philadelphia Foundrymen’s association, 


W ednesday 


Manufacturers’ club, in that city. He 


evening, Jan. 11, at the 


recounted his experiences in London, 
Paris, Rome, Vienna ana Warsaw dur- 
ing a European trip. C. A 


Frankenhoff, of the Cellite 


recent 
Products 
Co., also addressed the association on 
furnace and cupola linings 


J. M 
president of the U. §S 


who has been elected 
Tractor & Ma- 
Wis., 1s a pl 


Robinson, 


chinery Co Menasha, 


oneer in the tractor industry, having 


been tor 


with the Inter 


Advance 


recently with 


many vears 


national Harvester Co., the 


Rumely Co., and more 


the D. M. Sechler Implement & Car 


riage Co., Moline, III Prior to the 
consolidation of the Milwaukee Har 
vester Co with the International 
group, Mr. Robinson was general man 
g rf t Milwaukee works, in the 
employ vhich he bega is a sales 
i vw) ve Ss ago 

(larence | Ki} oe yrme secre 
ind = treasure rf Wilson 

I 1 & Machine Co., Pontiac, has 
é selected to be gene nanage 
\\ s~-Morrovw ympany with 

Dp : Elmir N. % The W s 
Mor ts roduce smissions 


ge cting as issistant 
ae al R Vilson. vice president and 
general n ger of Willys-Overland at 
Toledo H ssumed his new duties 
it Elm 2, and w Mav s 
sociated wit hin F. B Mull 
Elyria, O eral supe endent oO 


T ys a) y ay | 
nem 4 anne ; y | re 
yiIscu ound! WOode 

\ 1 met g ) the ird of ad- 
ministration of the Ohio State Found 


ryvmen’s association at Cincinnati, Jan 


. the 


Jt 


report of the committee ap 


pointed to discuss a standard code of 
foundry practice was reviewed and re- 


&4 





s of F oundrymen 


turned for further revision The sec- 


retary was instructed to get out an 


annual report outlining the activities 


of the past It was decided to 


hold the next general meeting at Cleve 


year. 


land during the session of the Amer- 
ican Foundrymen’s association at 
time five new members of the 


elected. 


which 
board will be The legal 
phase of the pig iron contract is ap- 
National Association of 
Agents was discussed and 
attor- 


proved by the 
Purchasing 
submitted to the 


association’s 


ney for legal counsel and advice 


for Steel 
Research Group 


Choose Name 


The five steel casting manufacturers 
who have co-operated in research work 


for a period of about 12 months now 


have constituted themselves into the 
“Electric Steel Foundries Research 
Group” with Major R. A. Bull serving 
in the capacity of research director 
The research headquarters of this 


which heretofore have been a 


group 
Sewickley, Pa., have been removed to 
the Spondly bldg., 639 Diversey Park 
way, Chicago. The steel casting plants 
constituting this group include the Leb 
anon Steel Foundry, Lebanon, Pa., Ft 
Lo., McKeesp rt, 


Steel Castings Co., De 


Pitt Steel Casting 
Pa., Michigan 


troit, Electric Steel Co., Chicago. and 


x : 
= * 7 
Bran« m hrecelives 


| J 
London 


ae 4 


) q at . 
Royal Charter 





yranch ) tne Institutio ( British 
I yund Vineet Dec 15 Vas i 

UNE that a roval charter 1s heen 
grante » the Institutior This rep 
esents a considerable honor the 1m- 
be ro societies being limited 
Che re very tew t hnical societies 
enjoving the advantages of roval char 
ters Chis patent g Ss the sé ety tne 
privilege of using t phrase, “Inco 
porated under roy charter 1921,” in 
col tion with its official title, and it 
gives the officers and members of the 
society certain privileges in connection 
with roval nections 


announced that a new 


ranch of the Institution of British 
established in 


Yorkshire, 


Fcoundrymen has. been 


the West Riding of with 
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headquarters at Leeds. This branch [| ring a | trate, but forms a thin film that protects 
has 70 charter members | w © tthe steel from furth jury. When the 
he principal address at the dinner | | belt is not in use for a _ considerable 
was made by Oliver Stubbs of Joseph | time it may be found advisable to have 
Stubbs Ltd., Manchester, president of t coated with a rust preventy 
the Institution of British Foundrymen. A special feature is the ease and 
In addition to the announcement re- simplicity with which material can be 
garding the royal charter and the new discharged at any desired point along 
branch, Mr. Stubbs referred to general the conveyor. This is illustrated in 
foundry trade conditions and expressed Fig. 2. The belt does not stretch and 


the opinion that in some directions the tension devices are therefore simple. 
= . » or wit ' " + take ‘ 
American and French foundrymen are Such devices are provided to take up 


more thorough in their methods. How- trifling variations in length, caused by 
ever, he stated that England is settling changes of temperature 
down to solid work and that un- Flexible steel belts are now made by 
doubtedly considerable progress will the Sandvik company im = one-prece 





| 
be made in the British foundry indus- | lengths of up to 300 feet for a width 


ee ; . es - 
try in the New Year. Mr. Stubbs f 16 inches and a thickness of 0.035 


FIG. 1—STEEL BELT IS SHIPPED IN jch, The lateral deviation it is said 


| e » | + ~ 
als al a m; - ipute o the suc- . 
11SO paid 1 marked tr t t the rt ROLLS rRANS-OCEAN CONSIGN , t 1 0.03 
» . . e vey, . ner nt 
cessful inauguration of the work of MENTS REING PACKED IN GOes NOL ExXCer per Cons 
“a . . ‘ y » The c SIONS t . > i? 
the British Cast Iron Research associa- rIN-LINED CASES The company designs its conveyor in 
sie two ways. In one system the conveying 
hard, smooth and dense surface to in-_ strand slides on a wooden support some- 


Other speakers at the dinner were 


H. O. Slater, Woolwich Arsenal, chair- 7 : 
D qualities. When installed, as a conveyor turn strand being supported on idlers. In 


crease its durability and wear-resisting times fitted with skirting boards, the re- 


man of the London branch; Major : ee " ' : 
: . with standard size pulleys. it is sub- the other system both strands of the 
Gordon of the Royal Air Force; and : I : 
, . " : a jectec 
\V C. Faulkner, editor, Foundry Trades + 
30,000 pounds per square inch when fashion. 


to a working stress of 28,000 to band are carried on rollers in the usual 


Journal, honorary secretary of the Lon- as 
traveling over the pulleys. The manu- — 


Develops Electric Furnace 


don branch. 
facturing process also has been developed 


with the idea of imparting properties 


Wh $a} Aamance Dennis 2 
Will Address Purchasing | a te say 
- . © that make the belt particularly adapted An improved design of the heroult 
ar ™~ 7 r q a » slactrw Fes r +] eT 
Agents oO! New York for conveying hot material The suc- ‘YP electric urnace recently has been 
=f } 


F -HS Sent of cessful application of the steel belt in developed by the American Bridge Co. 
*rancis Sisson, vice president o . 
, a T ( i : Tul c the fertilizer industry also proves that and has been placed on the market by 
tne suaranty rust oO., ant Jules . : ? es , 
Bacl | S Bacl i ¢ iH 1 It resists chemical action However, the United States Steel ( orp In this 
pache, : sache ant o., wil ye ‘ ; vin : ; ; 

: z 5 é there must not be any tree sulphuric lurnace, tlh nit oft ( electrodes 1s 
the speakers at the meeting of the id , cet! Mane, | eee ar i 
acid present nor any soluble sulphuric extremely high, thus making it possible 
t 1 1 


Purchasing Agents’ Association of New . 
to use a mechanical charger or scrap 


ah : * salt in connection with moisture on 
York which will be held at the Build 








‘ ie : . account of the corrosive action of a buckets without tl risk of breaking 
rs’ Exchange Club, 34 West 33rd ‘ 
4) nt weak solution of su phuri acid on steel, the electrodes Phe ciearance 1s mut 
Stre yn] ry 1/th Mr. Sisson te : ; 
= : ; : is : especially when warm. lower than in earlier furnaces f the 
ll address the buyers on “Methods , , / | 
; ; nn ” Steel belts often are located in the heroult type and the only consideration 
Financing Export Trade” and Mr ; , “ 
: - . . ue a pen air, su ected to the influence ot to e taken into account tor the cram 
vache Wi speak on the Sales Tax , , ; 
; rain, snow and sunshine, and have been height is the service for th ectrodes 
in members oft the association as is : . 
; ne found to work well under these condi- Where the furnace is located on a plat 
e custom at the monthly meetings .. Th ex . : , 
- , ’ } mS e coating of rust that appears torm, the transformer can be placed un 
ill hold a general discussion on the 
ll hold a gener: aoe belt is idle d —_ 
' when such a belt 1s idle does not pene- derneath the furnace floor, thus afford 
end of the times Many ) the yu 
é‘ ing a clear floor for working purposes 
s of the large dustrial concerns “ A I | | ( 
: , Mus turnac ! ult either with 
city who are members of this asso — ; . 
7 
' t . iectro supporting 1! st pposit 
ition a entering the new year with he electrod 1 na te 
re pro ounced mti sm ian nas sa - with N =~ . W ' 
evident for ma louthns tile is ( trie rig ( sicle 
th the charging « et yout 
" Ralls - 7 . d one small side ¢ é t 
= Se Ss ae&w A a . J 
a nace shell is of tl sual strong ndr 
a Au ’ tructior | ’ 
Steel belts hav i more extended use 5 1 t t 
conveying materials in Europe than ace the spout i 1 and 
America. The Sandvik Steel Works, t lorwar 
indviken, Sweden, which is represented ( » re ( nderneath 
this country by the Sandvik Steel t : t | the ( 
orks American Agency, Grand Cen tilt echanism 1 com 
1 Palace, New York, started to make vi shallow t th the 
h belts about 12 years ago, and has ging leve vhe : ible to 
e furnished installations for hand- damage The tiltir nism is of 
ing coal, charcoal, coke, ore, clay, sand extremely rugged constructio and is 
, = : FIG. 2—ADJUSTABLE SCRAPERS 1S -_ ’ 
1 many other materials. A roll of the “ —_ : perated by a powerful motor Che 
Rp ; = ok CHARGE MATERIAL SIMULTANI ; 
( belting ms shown in Fig. 1. OUSLY AT TWO OR THREI electrode winches with their motors, as 
he ‘belting is made with an especially PLACES usual, are located on the electrode 
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following across to the right, that 
he has worked two and_ one-half 
hours. If his pay is 32% cents an 
hour, the amount may be immediate- 
ly read off by following further over 
to the right to the figure under the 
column headed 32.5. 

The chief advantage of the slide 
rule, however, comes in figuring three 
or four different time periods during 
the day. Thus, if the operator starts 
at 7:15 o’clock and works on one job 
until 9:45 o’clock, and then starts again 
ox the same job at 11:30 o’clock, a 
pencil is held on the right hand scal 
opposite the 9:45 line as shown in 
the illustration and the moveable 
scale is then moved up until 11:30 
coincides with the pencil point. Now 
assume the man works through until 
2:15 o’clock with the usual hour off 
for lunch, then by following down 
the scale to 2:15, and reading across, 
it will be seen that his actual time 
put on the job in question was four 
and one-quarter hours, and that the 
charge for that period at 32% cents 
an hour is $1.38 





General arrangement of 
new 7-ton Heroult fur- 


nace 








I ¢ Seate 























Obituary 


supporting mast with the minimum 1s the position shown in the photo- 


length of steel cable for lifting the graph. If the man works on this job 


electrodes This is a feature of im- until 9:45 o’clock, it will be scen by John James Cunningham, president 
portance, inasmuch as good current regu- of the Western Foundry Co., Wing 
lation necessitates the absence of any ham, Ont., stove manufacturer, died 
lost motion between the winches and Dec. 26 at the age of 57 years. He 


the electrodes In regulation the elec- was one of the founders of the Gur 


1! - rr 
trode is frequently moved only a small ney Foundry Co., Toronto, and gay 
fraction of an inch at a_ time. up his connection with that companys 


18 years ago to acquire the con- 





xe 4 9 > my a va PY; ae trolling interest in the Western Found 
Figures Employes Pay shal a eh 
on Novel Slide Rule st esl ; wa Bed Henry Barton, superintendent of thi 
96 | Aes foundry operated by the Henry E 
\ novel form of slide rule which ste qr Pridmore Co.. Chicago, manufacturer 
simplifies the distribution of time to rool SG B of molding machines. died suddenly 
different jobs has been devised by a seh pe at his home in that city on Wednes 
Harry H. Warner, production man- “~ caer sedtand day, Jan. 4. Mr. Barton was at his 
ager! ot the Arcade Malleable lron me usual plac of employment on Tues 
Co., Worcester, Mass. The rule was J Seiiail ae dav. a | 2 a a 
constructed merely to cut down time . . ' 2d4 we 266 morning was only of a few hours 
in figuring costs at the Arcade plant " . 26) | ess |297 duration and death was attributed t 
l: is not patented, and no particular £78 ae Me Westen te one of 
credit is assumed by Mr. Warner for salon a family of foundrymen and he wa 
its development. However, the rule ‘ ae ee affiliated with the Pridmore company 
is relatively simple to make, and has ‘aw Es for a period of 18 years. At th 
preved » satisfactory in its opera- time of his death he was 61 years o 
tion, that a description of it may help on age. He is survived by his widow an 
others who are faced with the problem three children 
ot totalling a lot of fractional hour eel os0lese | Reuben L. Lindstrom, superintend 
periods. In the illustration, the col- ent Point St. Charles plant, Canadian 
umn at the left is mounted on a move- ons. Steel Foundries, Ltd., died Dec. 12t! 
able slide, so that any time shown may 1 peo at his home in Montreal. He left the 
be placed opposite the first or zero 278 | 3.01 Bettendorf Co., Bettendorf, Iowa, four 
line of the right hand scale. The years ago to become metallurgist with 
operation is as follows: If a man nt the Canadian Steel Foundries, Ltd 
starts to work on a particular job at : opi <ptenseett which position he filled until ap- 
ii tbh GO tena th oe OS oS ee pointed superintendent of the Point 


a VISED WHICH ADDS FRACTIONAL P “ : 
able scale denoting 7:15 is placed at HOURS AND GIVES TOTAL CHARGE St. Charles works, eighteen months 


the zero of the right hand scale. This IN DOLLARS AND CENTS ago 











Better Tone to Equipment Market 


Tangible Evidences of Improvement in Foundry Supplies and Machinery 
Found in New Undertakings and in Extensions Projected 
—East Is More Active 


HOUGH no outstanding demand which would 
indicate a buying movement is evident, iso- 


lated orders and improved inquiries consti- 
tute a basis for greater optimism among 
foundry equipment manufacturers. In the East, 


projected plant extensions and a number of new un- 
dertakings are in prospect, several of which are in- 
cident to railway shop improvements. Pipe and radi- 
ator foundry activity are reflected in an intermittent in- 
quiry and occasional purchases. The American Found- 
ry & Mfg. Co., Kansas City, Mo., which recently was 
to manufacture stoves, furnaces, hardware 
specialties and oil burning sundries has awarded con- 
tracts for the first unit of a $100,000 plant. H. H. 
\kers, John T. Sullivan and others are directors. The 
McChesney Foundry & Mfg. Co., El Paso, Tex., con- 
templates meeting the demand for small malleables in 
its territory by equipping its shop for malleable cast- 
ings manufacture. H. R. Stoll, sales manager, wishes 
information from equipment manufacturers along 
these lines. F. J. Ryan & Co., Philadelphia, recently 
have installed three electric enameling ovens at the 
state prison, Huntingdon, Pa. Foreign inquiry contin- 
ues in fair volume, though with the exception of 
lighter sundries, are slack. An inquiry for 
catalogs on foundry machinery has been received 
from Tolnai Vilaglapja, VII, Dohany-Utea 12. Buda- 
Hungary. 


organized 


or 
> 
0 


sales 


pest, 
Prospects Brighter in the East 


the 
first ol 


reflects 
the 


HILE 
dullness 


eastern 


demand for foundry equipment 


which usually prevails around 


the year, sellers see optimistic factors Foremost 


these is the appearance of plans for several new 


the 


mony, 


most extensive of these 1s 


the 


ioundry projects. Possibly 
with work 


\ ork 


definite 


proposed repair 
at West Albany, 


announced, it 


connection for new 
shops of the New 
N \ \W hile no 


is understood that 


Central railroad, 


details have been 


two large foundries for handling iron 


The entire project, 
other 


ind nonferrous metals, will be erected 
metal 


$20,000,000 


neluding in addition, machine shops and 


vorking departments, will amount to close to 


\s yet, inquiries for equipment have not been issued; 
but are expected to be brought out from time to time in 
the next 60 or Y0 days. Other projects of interest to 
sundry equipment sellers in the East are a foundry for 
he New York Structural Co., New York City; one for 
the Builders Iron & Steel Co., with headquarters in Cam- 
bridge, Mass., to be erected in Everett, Mass.; one for 
he Stafford Company, Boston, and still another for the 
repair shop of the Buffalo, Rochester & Pittsburgh rail- 
I d at Du Bois, Pa All of these projects, it is under- 
stood, are to be undertaken in the near future. One 


dealer in New York City is figuring on some equipment for 
i new foundry for the Duluth Globe Iron Works, Duluth, 
Minn., The New York-New Jersey vehicular tunnel com- 
mission, New York City, is receiving bids from general 
contractors on the construction of a tunnel between Man- 
3ids are to be opened Feb. 7. 
in the purchase of 
While there is consider- 


New Jersey. 


and 
Sellers expect this project to result 
considerable foundry equipment. 


hattan 


able inquiry for miscellaneous equipment from_ schools, 
little foundry apparatus has as yet been brought out 
However, the New York City schools have recently pur- 


chased a gas-fired furnace. Foreign demand is restricted 


to an occasional small order, most of which are for 
shipment to the Orient. 
Pittsburgh District Quiet 
optimistic than for the past 60 days, sellers of 


— 


foundry equipment in the 
which the movement of 
will be 
the year, sales have been limited, although inquiries have 
the the 


Pittsburgh district look ahead 


to a period during supplies and 


machinery for foundries slow. Since the turn of 


been numerous. In connection with latter ten- 


dency is to postpone action indefinitely. Foundry melting 


schedules have not measurably increased and until present 
complements of equipment can be engaged more nearly 


slack 


inquiries are at hand for molding machines, sales of which 


to capacity, demand is expected. Some interesting 


since December have been scarce. Radiator, boiler and 


evidencing interest in 
the 


requests 


heater manufacturers rapidly are 


molding machines and included in current inquiries 


which give no specific sizes are for data and 


production information from such companies as the Ameri- 
Co. the United States 


for various plants. Weil-McLain Co., 


and Radiator Co., 


The 


can Radiator 


Michigan City., 


Ind., is asking for prices on Herman Pneumatic Molding 
Machine Co.’s equipment. <A_ recent survey of electric 
furnace operation in this district revealed the fact that 


those now idle have a capacity of about 500 tons daily and 
this is taken to explain why no new orders for electric 
furnaces are being placed here. A few orders have come 
to the Pittsburgh Electric Furnace Co., from Spain and 
one recently was received from an automobile company. 
Present demand for sand mixers, sand cutting machinery, 
sand conveyors, etc., is spasmodic. Occasionally an in 
quiry will be issued, and nothing further will be heard 
irom it. Two or three small cupola inquiries were put 


out recently but the only one reported closed is that oi 
the Youngstown, O., 
6-ton unit from the Whiting Corp. The Elliott Co., 
nette, Pa., the United Engineering & 
buying cranes. The former has been taking bids 
10-ton 


feet, while the United company wants 


Mahoning Foundry Co., taking a 


Jean- 
and Foundry Co., 
each are 
overhead crane’ with 5 or auxiliary, 


on a 50-ton 


with a span of 58Y 


a 15-ton Crane purchases by foundries in this ter- 
late both 


hoist and crane propositions which long have been hang- 


crane, 


ritory of have been few although a number of 
ing fire still are held in abeyance, pending the return of 


normal activity which will necessitate their purchase. 
However, in the past few weeks one or two were closed 
up; the Sharpsburg Foundry Co., Sharpsburg, Pa., buying 
one each 5 and 10-ton Shaw cranes shortly before Christ- 
mas, while earlier than that the Pittsburgh Valve Foundry 


& Construction Co., closed on a small crane. 


Outlook in 


ROMISE of better demand for foundry supplies and 
equipment after the first of the year are being borne 
out in an enlarged demand and distinctly improved situa- 
tion. Looking toward the improved business so confidently 


Better Chicago District 
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expected, some additions and betterments are being made 
in existing foundries and new work is being undertaken. 
The malleable foundry for the Cadillac Foundry Co., Cadil- man Co. 
lac, Mich., is under way, steel having been let to a fabri- 
cator. This plant is expected to be ready for operation 
The Moline Malleable Co., 
is installing new annealing ovens with oil fuel appliances. 
The Bucyrus Co., South Milwaukee, is making alterations 
that will give practically a new gray iron foundry and 
the steel foundry is being rearranged and extended. The 
foundry for the Haskell & Barker Car Co., Michigan City, 


by July 1. 


What the Foundries Are Doing 


Activities of the Iron, Steel and Brass Shops 


MITT TTT 





‘The plant of Walter W. Field & Son, Inc., 
Cambridge, Mass., builder of engines and 
boilers, recently was damaged by fire. 

The Dunlap & Jones Co., Pottsville, Pa., 
has completed the rebuilding of its foundry 
which was damaged by fire some time ago. 

LB. C. Wetzel & Co., Detroit are planning to 
erect a factory and foundry building at 
Ecorse, Mich., for the General Forging Corp. 

Capitalized at $100,000, the Seattle Brass 
Works, Seattle, recently was incorporated by 
W. J. Edris, L. B. Stedman and others. 

Four buildings formerly comprising the stove 
foundry of the White-Warner Co., Taunton, 
Mass., recently were damaged by fire. 

A permit has been issued to the Textile 
Finishing Machinery Co., Providence, R. I. to 
erect a 1-story machine shop and foundry 
building, and a 2-story office building. 

Kay & Brunner have opened a_ shop at 
Cypress avenue and Frederick street, Los 
Angeles, which will be devoted to the manu- 
facture of steel castings 

The Leach-Biltwell Motor Car Co., Los 
Angeles, has placed its foundry department 
ir operation and is now making all the 
castings required for its car. 

Bids have been taken by the Haskell & 
Barker Car Co., Michigan City, Ind., for 
the crection of a foundry addition and power 
plant. 

\ permit has been issued to the Lynn Iron 
Foundry, Inc., Lynn, Mass., to erect a foun- 
dry ‘uilding in Broad street. The structure 
will be, 53 x 92 feet. 

The English & Mersick Co., New Haven, 
Conn., maker of radiators, ete., recently in- 
creased its capital stock from $300,000 to 
$508,009 

The Western Malleables Co., Beaver Dam, 
Wis., plans to erect a 1-story warehouse ad- 
dition, 40 x» 120 feet, and has placed the 
general contract with the Austin Co., Cleve- 
land. 

Plans are being prepared for the erection of 
ar addition to the plant of the Welland 
Machine & Foundry Co., at Welland, Ont., 
tor the L. R. Weeks Engineering Co., Erie, 
Pa. 

Capitalized at $30,000, the Water Valley 
Foundry Co., Buftalo, recently was incorpor- 
ated by C. A. and M. A. Fries and J. I. 
Babinger. The company is represented by 
Harding & Harding, Buffalo. 

To engage in the manufacture of gray iron, 
brass, bronze and aluminum castings the 
Forster Foundry Co. recently was organized 
at Menominee, Wis., and incorporated with a 
capital stock of $10,000, The company will 
operate in a factory building which has been 
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cranes is better. 


St. Charles, Ill, also in demand. 
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idle for some time. The incorporators of the 
company are Herman H., Samuel H. and 
George B. Forster, all of Menominee. 

The Monarch Tractors, Ltd., Brantford, 
Ont., recently was incorporated with a 
capital stock of $2,000,000, to engage in the 
manufacture of farm tractors, etc. Incorpor- 
ators of the company are W. S. Brewster, 
George D. Heyd and M. J. Morrison. 

Sketches have been made for the erection 
of a foundry building in the Hyde Park dis- 
trict, Boston, for the Stafford Co., builder of 
weaving machinery, but it is understood con- 
struction of the building will not be under- 
taken for a year. 

Capitalized at $100,000, the Isaac A. Shep- 
pard Co., Eastern avenue and Chester street, 
Baltimore, recently was incorporated to en- 
gage in the manufacture of furnaces, stoves, 
etc. Incorporators of the company are 
Charles S. Austin, Arthur W. Baker and J. 
M. Bowen. 

The Byers Iron Foundry, Brooklyn. N. Y., 
recently was chartered under the laws of 
New York state, with a capital stock olf 
$10,900. Incorporators of the company are 
R. A. Byers, J. Rabatin and J. M. Fillijo. The 
company is represented by R. M. Byrne, 972 
Manhattan avenue, Brooklyn. 

The Metal Products Mfg. Co. has started 
operations in its new plant at Lombard and 
Russell streets, Portland, Oreg. The company’s 
principal line will be the manufacture of 
cast aluminum cooking utensils, but it also 
will do a general jobbing business in alum- 
inum castings. 

The American Aluminum Metal Products 
Co., Burbank, Cal., has started work on the 
construction of its new plant. In addition to 
manufacturing its line of cast and _ pressed 
aluminum ware the company will manu- 
facture a general line of brass and aluminum 
castings. 

Advices have been received to the effect 
that the Segal Lock & Hardware Co., New 
York, which recently purchased the foundry 
of Conrad A. Lund at Springdale, Conn., 
now is having plans prepared for the erection 
of another foundry building, to be 45 x 80 
feet. and of reinforced concrete construction. 

Contracts have been awarded F. J. Ryan & 
Co., Wesley building, Philadelphia, for all 
of the equipment for new forge and foundry 
shops of the Philadelphia water department; 
some new equipment for the Pennsylvania 
state penitentiary and some also for the 
United States Cast Iron Pipe & Foundry Co. 
and the American Steel & Wire Co. The 
water department’s equipment includes forges, 
billet heating furnaces, treating furnaces, 
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Ind., on which bids have been taken, is being held up, 
probably on account of the pending merger with the Pull- 
Frank D. Chase, Inc., Chicago, is in charge of 
these several foundry projects. Demand for cupolas and 
Ladles, trucks and general supplies are 


To engage in the manufacture of gray iron, brass, bronze 
and aluminum castings in a local foundry building which 
has been idle for some time past, the Forster Foundry Co., 
has been organized at Menomonie, Wis. The incorporators 
are H. H., S. H. and G. B. Forster, all of Menomonie. 
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special tank and distributing system, core 
ovens, brass furnaces, lead furnaces, pumping 
and air pressure system and oil burning sys- 
tem for the heating of boilers of the entire 
plant. The penitentiary contract calls for three 
electrically-heated enameling oven outfits and 
the other awards cover oil burning systems 
and furnaces. 

Fairbanks, Morse & Co., Chicago, with 
main works at Beloit, Wis., are transferring 
the marine engine department from Three 
Rivers, Mich., to Beloit, to take advantage of 
greatly enlarged foundry and machine shop 
facilities, provided during the past year. The 
new foundry at Beloit has recently been 
completed at a cost of more than $1,000,000, 
and is said to be the largest unit of its kind 
in the United States. 

Officers of the Globe Stove & Range Co. 
Kokomo, Ind., were re-elected for another year 
at a recent meeting of stockholders. The 
cfticers and directors are: President, Raymond 
Ruddell; vice president, William Patten and 
secretary-treasurer, Charles Kerlin. These men 
with J. W. Johnson, G. W. Charles, Len 
Hodgin, Fred L. Trees, Conrad Wolf, Jacob 
Dick and L. C. Hoss compose the board of 
directors. 

The Beeby Range Co., Ltd., Brockville, 
Ont., which was recently incorporated with 
a capital stock of $50,000, has leased a por- 
tion of the plant of the Machinery & Foun- 
dries, Ltd., at Brockville, and _ will install 
equipment for the manufacture of cooking 
appliances, etc. Directors of the company in- 
clude J. <A. Dion, general manager of the 
Ottawa Gas Co., Joseph L. Grovell, A. A. 
Major, John HU. Beeby, stove manufacturer, 
and others, all of Ottawa, Ont. 

The McWane Cast Iron Pipe Co., which 
was recently organized by J. R. McWare, 
former president of the American Cast Iron 
Pipe Co., has started operations, taking over 
the plant of the Southern Pipe & Foundry 
Co., Birmingham, Ala., to be devoted to the 
manufacture of pressure pipe for both gas 
and water, utilizing a patent joint. The pipe 
differs from the regular bell and spigot cast 
iron pipe in length and joint. While it is 
the purpose to specialize on 2-inch pipe to 
begin with, the pipe will be made for the 
present in sizes up to six inches. Two-inch 
Cast iron pressure pipe has never been 
produced in quantities in this country. The 
announcement is made that during the year 
a plant will be erected. The field for this 
pipe. it is stated, will not be in competition 
with regular bell and spigot pipe but largely 
with steel and wood pipe and other cast iron 
pipe substitutes. 
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